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SECRETED PROl^INS AND POLYNUCLEOTIDES ENCODING THEM 

■n,s application is a continuation-in-part of the following applications. 

(1) Ser. No. 60/XXX,XXX (converted to a provisional application from non- 
provisional application Ser. No- 08/868,899), filed June 4, 1997; 

(2) Ser. NO. 60/XXX,XXX (converted to a provisional application from non- 
provisional application Ser. No. 08/868,898), filed June 4, 1997; 

,0 (3) Ser. No. 60/XXX,XXX (converted to a provisional application from non- 

provisional application Ser. No. 08/869,192), filed June 4, 1997; 

(4) Ser. No. 60/XXX,XXX (converted to a provisional application from non- 
provisional application Ser. No. 08/869,191), filed June 4, 1997; 

' (5) Ser.No.60/XXX,XXX(convertedtoaprovisionalappUcationfromnon- 

15 provisional application Ser. No. 08/869,193), filed June 4, 1997; 

X5 provision ^^^^ ^^^^^^^^^^ provisional appU^ 

provisional application Ser. No. 08/868,697), filed June 4, 1997; 

(7) Ser. NO. 60/XXX,XXX (converted to a provisional application from non- 
provisional application Ser. No. 08/868,698), filed June 4, 1997; 
20 (8) Ser. NO. 60/XXX,XXX (converted to a provisional application from non- 

provisional application Ser. NO. 08/868,900), filed June 4, 1997; 

(9) Ser.No.60/XXX,XXX(convertedtoaprovisionalapplicationfromnon- 

provisional application Ser. No. 08/868,696), filed June 4, 1997; 

(10) Ser. NO. 60/XXX,XXX (converted to a provisional application from non- 



2 5 provisional application Ser. No. 08/869,194), filed June 4, 1997; 
all of which are incorporated by reference herem- 
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HELD OF -mp TKn/p|vTT^p^ ^ 
B ACKCROT TNTn op TMVFNmr>Kr 

-h„i,».», have advanced JI^^ 1 f"''"^ """^^ 

DNA/amino acid se<,ue„c« , """"""^ '"^^ -"^^'^ <" 

po.yn„c,.o«d. encoding CLTI " ' " ''""'^ '^^ 

ng mem that the present invention is directed. 

SUMMARY or nsjvE^n-TnM 
(a) =P°'>'"uc.eoUdccomp.sins.hen„cleo,idesc„e„ceofSEQ,D 

.11 jeir ~ ~^ ~ - 
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(e) a polynucleotide comprising the nucleotide sequence of the full- 
length protein coding sequence of clone as294_3 deposited under accession 

number ATCC 98444; 

(f) - a polynucleotide encoding the hall-length protem encoded by the 
cDN A insert of clone as294_3 deposited under accession number ATCC 98444; 

(g) a polynucleotide comprising the nucleotide sequence of a mature 
protein coding sequence of clone as294_3 deposited under accession number 
ATCC 98444* 

(h) ' apolynudeotideencodingamatureproteinencodedbythecDNA 
insert of clone as294_3 deposited under accession number ATCC 98444; 

(i) a polynucleotide encoding a protein comprising the ammo aad 

sequence of SEQ ID NO:2; 

(i) a polynucleotide encoding a protein comprising a fragment of the 
amino acid sequence of SEQ ID NO:2 having biological activity, the fragment 
comprising eight consecutive amino acids of SEQ ID NO:2; 

(k) a polynucleotide which is an allelic variant of a polynucleohde of 

(a)-(h) above; ^ , . . 

(1) apolynucleotidewhichencodesaspecieshomologueoftheprotem 

of (i) or (j) above ; and 

(m) a polynud«.«de th,. hybridizes under stringent condtfons to any 

one of the polynucleotides specified in (aHi)- , m 

,.„.etab,y, such polynucleoHde con-prises the nucleotide 
NO:l fron. nucleohde 266 to nucleotide 1651. the nudeoHde sequence 
L nucleotide 521 to nucleotide 1651. the nudeoHde sequence of SEQ ID NO:l f^. 
nucleo«de335.onuc,eohde634;thenucleotideseque„ceof.heh,U-lensthpto«^cod^^^ 
uence of clone .s290 deposited under accession nuinber ATCC 984«. or ^ 
nlotide sequence of a mature protein coding sequence of done as294 3 depos,.ad 
under accession number ATCC 984«. In other preferred embod,men«, the 
polynudeotide encodes the full-length or a mature protein encoded by the cDN A .nser 
ofcLasa94 3deposi.edunderaccessionnurr^.r ATCC98444. In ye. other p,efe,«d 
embodiments, the present invention provides a polynucleohde encoding a pro em 

• A c«r„ ipnre of SEQ ID NO:2 from amino acid 1 to ammo acia izj. 
comprising the ammo acid sequence otbtv<{ 

in further preferred embodiments, the present invenhon pn,vides a P°'V— ' 
encoding a protein comprising a fragment of the amino add sequence of SEQ ID N0.2 
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„„l , . coxMcuave ammo adds of SEQ ID NO-2 or a 

m ammo acid 226 lo ammo acid 235 of SEQ ID NO-2 
.DNO:r'''"'^'""™''''°'''^''^^^"'-^°"'^*'°'^'°'^Asa,uence„fSEQ 

ap..:rr:d:r:::;r'"""'''°"~"~^ 

10 cc^isHngof: -i"<-« seleceed from *e gK„.p 

(a) the amino acid sequence of SEQ ID NO:2; 

(b) the amino add sequence of SEQ ID NO:2 from amino acid 1 to 



amino acid 123; 



^""^ fragments of the amino acid sequence of SEO ID Nino 
eigh, co„sec„«ve amMo acids Of SEQ ID NO 1 and ™ 

as294 3 di """^ -^^^ of done 

as294.3 deposited u™ler accession number ATCC 98444- 
the protein being substantiallv fre. frr,„ „.u 

protein comprises rhe amino acidT T " " "^"'"^ 

^ 0 of SEQ ID NO. from amTo a : , 3"" ''"^ '^'^ 

■he presen, inven^on pro^e p n""' ^ ~ -bodimenfs, 

se^uenceofSEQIDNoLavl bioi T ' °' '"""o 

eish. (mo,. preferabiv n!elr ' ^'"""y ""P^'^-S 

-2, or /pr:o:::~;?r — 

25 N0:21,avi„g bioloeical acHviB, !h , 

-oacidL.o:mtr~?Q";:r"""^^"^^^ 
.3o,ated::::!:::r;~ 

•ettea rrom the group consisting of- 
NO^; '""""""^"'"'^-"'P-'^S.henucleoHdese^uenceofSEQID 

NO. frltl n Jeo~r TT"' """""" ^"^^ °' ^^"^ 

ucieonae Z62 to nucleotide 3096- 

NO. frl ni.;eo~:r T"""^ ~ ^^-^ ID 

"ULieonae 1118 to nucleotide 1527; 
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(d) a polynucleotide comprising the nucleotide sequence of the full- 

„ of rlone aw92 1 deposited under accession 
length protein coding sequence of clone awyz_i y 

number ATCC 98444; . 

CDN A o, Cone aw92 J deposited under accession nu„,be, A^^"^; 
m a poiynucleoSde comprising the nucleo«de sequence of a mamre 

„f clone aw92 1 deposited under accession numljer 
protein coding sequence of clone awyi_i H 

ATCC 98444; j.jWvthecDNA 

(g) a polynucleotide encoding a mature protem encoded by the cDNA 

insert of clone aw92.1 deposited under accession number ATCC 98444; 

(h) a polynucleotide encoding a protein comprising the ammo aad 

QPauence of SEQ ID NO:4; 
' apolynucl.oHdeencodU,8.pro.eincon,pris^S»f"gn.entofthe 

amino acid sequence o, SEQ ID NO.* having biological ac.vity, the fragment 
^mnrising eight consecutive amino acids of SEQ ID Na4; 

' 7 » Po'y-ucleohde which is an allelic variant of a polynuCeohde of 

tr^Polynucleohdewhichencodes.specieshomologueoftheprotein 

°'*'°;r"-eohdethathyhrid^sunderstringen.conditions.oanv 
one of the polynucleotides specified in (a)-(i). 

Preferably, such polynucleotide comprises the nucleotide -^-'-'^^ ''^ 
, 2<^'> to nucleotide 3096; the nucleotide sequence of SEQ ID NU.J 

.omnucleofde U »nuCeo ^^^^ ^TCC98444. or the 

comprising the ammo acid sequence of SEQ ID NO:4 from amino acd 287 . ammo ac d 
comprising u ,t „,nt, the present invention provides a polynucleohde 

422. In further preferred embodunents, the present K 

encoding a protem comprising a fragment of the amino acid sequence of SEQ ID Na4 
Tvlg Logical acrivity, the fragment preferably comprismg eight (more preferably 
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" (a) 



(b) .he amino acid sequence of SEQ ID NO:4 from amino add 287 ,o 



^enty mc.. preferably fhirfy, 

-.am.oacidj.oar:r::rs:;~~'^^^-='^— 

^_^^^O.herembodimen.p„„ide.he^„ecorre3pondi.„o.hecDNAse,u«,ceofSEQ 

a profeJl::":?- - -P-'ng 

coLsHnU ' ~'"'™'™=''''-^"---'--'*°-''=5-P 

the amino acid sequence of SEQ ID NO:4- 
amino acid 422; 

(c) fragments of the ammo acid sequence of SEO ID MO a 
eiShtconsecuHveaminoacidsofSEQIDNoLnd 

aw92 Id! "^■^'^ '^■"^'^ Of clone 

""'2.1 deposited under accession number ATCC 98444- 

20 embodiments, the present i nvT H '''' ^^"^^ 

ammoacid sequenc^l" "r""" ' ^ °' 

acids of SEQ ,DNO-4 or.o 

sHQmNo,4bavi„,tio:x:::;Tr"^^^^^^ 
- -»-oacid4.^.or::::~~^'^"^'"^'^^^ 

cieciea trom the group consisting of: 
NO:5; ^ -"P-ing the nucleotide sequence of SEQ ,D 

-frolnuclir^riZ"" 
KO. frl: nucL—CcZ:- ~ -HQ :o 
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(d) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:5 from nucleotide 1 to nucleotide 794; 

(e) a polynucleotide comprising the nucleotide sequence of the full- 
length protein coding sequence of clone bd316_2 deposited under accession 

number ATCC 98444; 

(f) a polynucleotide encoding the full-length protein encoded by the 
cDNA insert of clone bd316_2 deposited under accession number ATCC 98444; 

(g) a polynucleotide comprising the nucleotide sequence of a mahire 
protein coding sequence of clone bd316_2 deposited under accession number 
ATCC 98444; 

(h) a polynucleotide encoding a mature protein encoded by the cDN A 
insert of clone bd316_2 deposited under accession number ATCC 98444; 

(i) a polynucleotide encoding a protein comprising the amino acid 

sequence of SEQ ID NO:6; 

a polynucleotide encoding a protein comprising a fragment of the 

... 1 _ -A,. 4.Ui=i fr-acrmpnt 



(i) 
ice 

.5 ()) 



amino add sequence of SEQ ID NO:6 having biological activity, the fragment 
comprising eight consecutive amino acids of SEQ ID NO:6; 

(k) a polynucleotide which is an allelic variant of a polynucleotide of 

(a)-(h) above; 

20 (I) a polynucleotide which encodes a species homologue of the protem 

of (i) or (j) above ; and 

(m) a polynucleotide that hybridizes under stringent conditions to any 

one of the polynucleotides specified in (a)-(j). 

Preferably, such polynucleotide comprises the nucleotide sequence of SEQ ID 
25 NO-5fromnucleotide612tonucleotide806;thenucleotidesequenceofSEQIDNO:5from 

nucleoHde 744 to nucleotide 806; the nucleotide sequence of SEQ ID NO:5 from 
nucleotide 1 to nucleotide 794; the nucleotide sequence of the full-length protein codmg 
sequence of clone bd316_2 deposited under accession number ATCC 98444; or the 
nucleotide sequence of a mature protein coding sequence of clone bd316_2 deposited 
3 0 under accession number ATCC 98444. In other preferred embodiments, the 
polynucleotide encodes the full-length or a mature protein encoded by the cDNA inseri 
of clone bd316 2 deposited under accession number ATCC 98444. In yet other preferred 
embodiments, the present invention provides a polynucleotide encoding a protein 
comprising the amino acid sequence of SEQ ID NO:6 from amino acid 1 to ammo acid . 
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encodes . p™.ta comprising a frag„,e„, fte a™„ acid ,e,uence o'sEQ ID Na6 

co„.,sH„g of: P™-"-Pn«^.nan.„„add sc„e„c«el«ed tarn ««^o„p 

(a) *e amino add sequence of SEQ ID NO:6- 
arn^o 61; ''"'"^ ~ -^^^ ^ to 

eight cole h''''""''°'*"'^°"''"'^"^"^^°^^^^^^^°^^^ 
eight consecutive amino acids of SEQ ID NO:6; and 

bd3l6 2! ^"^^'^'^ ^^^A --t of done 

bd3l6_2 deposited under accession number ATCC 98444- 

the protein being substantially free from nth.r 

protein comprises the amin 7 -^--^lian proteins. Preferably such 

r uiiipnses the ammo acid sequence of SFO in mo.^ 

ofSEQIDNO:6I,o™an,.oacidI Ja.inol^ °iT^^r 

.he presen, invention provides a p \ ''"'"'^ 

sequenceofSHOIDHoLav. .io^ rarrr; """"" " 
eigh, („„„ preferably «ve„,y or!, K, . ^ 

HC, or a profein Lpr^^! ClT ^r 

NO:6havi„g biological acLiiv ih / " "^""""^ °' 1° 

a-.cidi.oar::r3tr~^^^^^^ 

^^^^^ (a) a polynucleotide comprising fhe nudeoHde sequence of SEQ ID 

Ho..r:nucLr;:r::o~^*-~ 
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(c) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:7 from nucleotide 1 to nucleotide 363; 

(d) a polynucleotide comprising the nucleotide sequence of the full- 
length protein coding sequence of clone bkl30_4 deposited under accession 

number ATCC 98444; 

(e) a polynucleotide encoding the full-length protein encoded by the 
cDNA insert of clone bkl30_4 deposited under accession number ATCC 98444; 

(f) a polynucleotide comprising the nucleotide sequence of a mature 
protein coding sequence of clone bkl30.4 deposited under accession number 
ATCC 98444; 

(g) ' a polynucleotide encoding a mature protein encoded by the cDNA 
insert of clone bkl30_4 deposited under accession number ATCC 98444; 

(h) a polynucleoride encoding a protein comprising the amino acid 

sequence of SEQ ID NO:B; 
5 (i) a polynucleotide encoding a protein comprising a fragment of the 

amino acid sequence of SEQ ID NO:8 having biological activity, the fragment 
comprising eight consecutive amino acids of SEQ ID NO:8; 

(j) a polynucleotide which is an allelic variant of a polynucleotide of 

(a)-(g) above; 

20 (k) a polynucleotide which encodes a species homologue of the protem 

of (h) or (i) above ; and 

(1) a polynucleotide that hybridizes under stringent conditions to any 

one of the polynucleotides specified in (a)-(i). 

Preferably, such polynucleotide comprises the nucleotide sequence of SEQ ID 
2 5 NO-7 from nucleotide 7 to nudeohde 300; the nucleotide sequence of SEQ ID NO:7 from 
nucleotide 1 to nudeohde 363; the nudeotide sequence of the full-length protein coding 
sequence of clone bkl30_4 deposited under accession number ATCC 98444; or the 
nudeotide sequence of a mature protein coding sequence of done bkl30.4 deposited 
under accession number ATCC 98444. In other preferred embodiments, the 
30 polynucleotide encodes the full-length or a mature protein encoded by the cDNA insert 
of clone bkl30 4 deposited under accession number ATCC 98444. In further preferred 
embodiments, the present invention provides a polynucleotide encoding a protem 
comprising a fragment of the amino add sequence of SEQ ID NO:8 having biological 
activity, the fragment preferably comprising eight (more preferably twenty, most 
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preferably thirty) cor^secutive amino acids of SEQ ID NO:8, or a polynucleotide encoding 
a protem comprising a fragment of the amino acid sequence of SEQ ID NO:8 having 
biological activity, the fragment comprising the amino acid sequence from amino acid 44 

to amino acid 53 of SEQ ID NO;8. 

other embodimentsprovidethegenecoiresponding to thecDNAsequenceofSEQ 

ID NO:7. ^ 

In other embodiments, the present invention provides a composiHon comprising 
a protem, wherein said protein comprises an amino acid sequence selected from the group 
consisting of: 

(a) the amino acid sequence of SEQ ID NO:8; 

(b) fragments of the amino add sequence of SEQ ID NO:8 comprising 
cjght consecutive amino acids of SEQ ID NO:8; and 

(c) the amino acid sequence encoded by the cDNA insert of clone 
bkl30_4 deposited under accession number ATCC 98444- 

the protem bemg substantially free from other mammalian proteins. Preferably such 
protem comprises the amino acid sequence of SEQ ID NO:8. In further preferred 
embodiments, the present invention provides a protein comprising a fragment of the 
ammo acd sequence of SEQ ID NO:8 having biological activity, the fragment preferably 

SEQIDNO:8havingbiologicalacHvity,thefragmentcomprismg the ammoacid sequence 
trom ammo acid 44 to amino acid 53 of SEQ ID NO:8. 

7^ P-ent invention provides a composition comprising an 

isolated polynucleotide selected from the group consisting of: 

NO-9- ' P^'yn^'^leotide comprising the nucleotide sequence of SEQ ID 

(b) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:9 from nucleotide 52 to nucleotide 1863; 

(0 a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:9 from nucleotide 1219 to nucleotide 1863; 

' polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:9 from nucleotide 1099 to nucleotide 1743; 
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(e) a po.y.ucl«.«<ie comprising *enud«,ttdese<,u«,=e of the full- 

r , » v„,T^i S deposited xinder accession 
length protein coding sequence of clone bvl31_5 depos 



number ATCC 98444; 



,fl a polynucleoHde encoding .he fuU-leng* pro.e,„ encoded by 

cDNA insert of clone bvl31_5 deposi.ed under accession number ATCC 

« apolynucleoHdecomprising^enudeoHdese^uenceofama^re 

^""r.,»>V.uc,eo.deencod.gama.repro.men^.W--^^ 

inser. of clone bvl31.5 deposited under accession number ATCC 98444 

(i, a polynudeorlde encoding a protein comprising the ammo aad 

^ipnuence of SEQ ID NO:10; 

^ I a polynucleotide encodtng a pro-ein comprising a fragment of the 
amino 1 sequence of SHQ ID baving biological activity, the fragment 

T apolynudeohOewHchencodesaspecieshomologueof theprotein 

°'*''":r:;:;.ucleot.dethathybridi.esunders.r.ge„,condih^^ 
one of the polynucleotides specified in (a)-()). 

P„ such polynucleotide comprises the nucleotide ^^^^^^^J^ 
.O.fro.nucleot,de52tonucleoHde.863.thenucleohdese.uence^^^^^^^^ 

. nHde 1219 to nucleotide 1863; the nucleotide sequence of SEQ ID NUV 
nucleohde 1219 nucle ^ ^^^^^ p^^,^^^ 

nucleotide 1099 to nucleotide 1743, the 

£ 1 ^WT^l 5 deposited under accession number A lei-yo^' 
coding sequence of clone bvl31_5 deposue „ u„i 5 deposited 

nf clone bvl31 5 deposited under accession number ATCC 98444. y k 

l::ents:the;resent .nvenhon pro.des a ."'-cleotide ..od^ a^P^^^ 

<z^n in NO lO from ammo acid 43U to ammu d^^Au 
comprising the amino acid sequence of SEQ ID NO.lUtro „„,v„ucleotide 

3« m fur«,er preferred embodiments, the present invenUon provde^ 'J^^^'^^^O 
coding a protem comprising a fragment of the amino acd sequence of SEQ ID NO. 
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Other embodiments provide the <x,>n» ^ 
IDNO:9. ^ ^'^"""""•^^P^^'i^gtothecDNAsequenceofSEQ 

0 consistingof: ""^""^ ^'"'"^ -^'^ -'J-nce selected from the group 

(a) the amino acid sequence of SEQ ID NQlO; 

(b) ^^^'"ino add sequence of SEQ ID NO lO from .r.- 

amino acid 564; "^ona ammo acid 430 to 

•he proein bslng ,ubs«„da„y fte= „. 

-b„ai.e„., -° 564. ,„ 

ami„o.cldseq„„c.ofSEQIDNO-,nK ' """^'^-S a fragment of ft. 

-mp.s,„g ..gM (more p,efe„My l!rr 

acids o,SEQ,DKO:,0,oLJi r ; '""y) --ecuHv. ,„i„o 

^"7''°------°.n,.„oa!;d30s::~r'^^ .H. a..o a.d 

in one embodiment the nr f '^"^-10. 

^^^^^ <a, , po,„.,, ^^^^^^^ ^^^^^^^^^ ^^^^ ^^^^^ 
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(d) . polynud«,tide comprismg th= nud«.hde s«,uence of tt« full- 
,„,.h p,o«iu coding sequence of done bv227.1 depo.i«d under ac^sion 

number ATCC 98444; ^ ^ u„ 

(e) a polynucleotide encoding the full-length protein encoded by the 
c cDN A insert of clone bv227_l deposited under accession number ATCC 98444, 

(0 a polynucleotide comprising the nucleotide sequence of a mature 
protein coding sequence of clone bv227_l deposited under accession number 

"^'^^''.r apolynucleotideencodingamatureprote^encodedbythecDNA 

insert of clone bv227_l deposited under accession number ATCC 98444 

3 polynucleotide encoding a protein comprising the ammo aad 

sequence of SEQ ID NO:12; 

(i) a polynucleotide encoding a protein comprising a fragment of the 
amino acid sequence of SEQ ID NO:12 having biological activity, the fragment 
comprisingeightconsecutiveaminoacidsofSEQIDNO:12; 
' a polynucleotide which is an allelic variant of a polynucleotide of 

(aHg) above; ^ ^^^^^^^^^^^^ ^^^^^,3 , .pedes homologue of the protein 
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25 



30 



(k) 

of (h) or (i) above ; and 

(,, » polynucleohde that hybridizes under stringent conditions to any 

one of the polynudeoHdes specified in (a)-(i). , „rMn 

Preferabiy, such poiynudeoHde comprises the nucieoHde — "^^^^ 
NO n fron. nudootide 67 to nucleotide 690; the nucleoHde sequence of SEQ ID NO.n 

L nudeotide , to nudeCde 576; the nudeotide sequence --^^^^^'^ 
cc^ingsequenceofdonebvair., depositedunder accession nun,berATCC98«4.or .h^ 

nudeoHde sequence of a mature protein coding sequence of done bv227 1 depostted 
under accession number ATCC 984«. In other preferred embodtmerus. the 
poiynudeotide encodes the fu„-,eng.h or a mature protein encoded by the cDNA .nser 
ofcLbv227 adeposi.edunderaccessionnumberATCC98«4. ,„ yet other preferred 
embodiments: the present invention provides a poiynudeotide encoding a protem 
comprising the amino acid sequence of SEQ ID NO:12 from amino acid 1 to amino a«d 
170. in further preferred embodiments, the present invention provides > P^V"-'-"^; 
encoding a protein comprising a fragment of the amino acid sequence of SEQ ID NO^ 
having biological activity, the fragment preferably comprising eight (more preferably 
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twenty „„se prefeably fti,^, ^^^^ 

" *^ ^""""^'"^ "">^° acid 

sequence from ammo acid 99 to amino acid 108 of SEQ ID NO 12 

Ott,erembodime„.sprovide.hegeneco,^p„ndingtoa,ecDNA^„enceofSEQ 



ID NO:ll. 



(a) the amino acid sequence of SEQ ID NO:12; 

(b) the amino acid sequence of SEQ ID NO:12 from amino acid 1 to 



amino acid 170; 



ei«i,fco*l! /''""''°"^'"""""<'^'1''--°'5EQroNO:12comprising 
e.ghtconsecul,veami„oacidsofSEQIDNO:12;and 

'™22^J'iq>»3.fed under accession number ATCC 98444- 

ptr::;:!^ .err — ~ - 

"Hiii.es rne ammo acid sequence of SEO in mo-t o 
ofSEQIDNOl2from.^- ^0.12 or the amino add sequence 

.He presen, inlX" 'rrr"""" 

sequence o/SEQ ID NO-IjIv I """" ' ' °' ^''^ 

eish,(„orepre?erbW '''''""'''^■^'''•^"'•^-•'^"y-PH^^ 

-oacid99.oar:::~5r~^ 
'-::=::::e:^^^^^^ 

NO:13; ' ""-■'"-S '"e nudeoHde sequence o, SEQ ID 

N0.13 iToL „ Y^t"'"""' """"^'"'^ ""^""^^ °' ID 

~U.13 from nucleotide 657 to nucleotide 1469; 

NO 13 fL „ 7°'r""'"" '"■"""''"^ """^''^ -l-- °' SHQ ID 
Ny.I3 from nucleotide 678 to nucleotide 1103) 
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(d) a polynucleotide comprising the nucleotide sequence of the full- 
length protein coding sequence of clone cd265_ll deposited under accession 

number ATCC 98444; 

(e) a polynucleotide encoding the full-length protein encoded by the 
5 cDNA insert of clone cd265_n deposited under accession number ATCC 98444; 

(f) a polynucleotide comprising the nucleotide sequence of a mature 
protein coding sequence of done cd265_ll deposited under accession number 
ATCC 98444; 

(g) a polynucleotide encoding a mature protein encoded by the cDN A 
1 0 insert of clone cd265_ll deposited under accession number ATCC 98444; 

(h) a polynucleotide encoding a protein comprising the amino acid 

sequence of SEQ ID NO:14; 

(i) a polynucleotide encoding a protein comprising a fragment of the 

amino acid sequence of SEQ ID NO:14 having biological activity, the fragment 

15 comprising eight consecutive amino acids of SEQ ID NO:14; 

(j) a polynucleotide which is an allelic variant of a polynucleotide of 

(a)-{g) above; 

(k) a polynucleotide which encodes a species homologue of the protem 
of (h) or (i) above ; and 

2 0 (1) a polynucleotide that hybridizes under stringent conditions to any 

one of the polynucleotides specified in (a)-(i). 

Preferably, such polynucleotide comprises the nucleotide sequence of SEQ ID 
NO:13 from nucleotide 657 to nucleotide 1469; the nucleotide sequence of SEQ ID NO:13 
from nucleotide 678 to nucleotide 1103; the nucleotide sequence of the full-length protein 
2 5 coding sequence of clone cd265_l 1 deposited under accession number ATCC 98444; or the 
nucleotide sequence of a mature protein coding sequence of clone cd265_ll deposited 
under accession number ATCC 98444. In other preferred embodiments, the 
polynucleotide encodes the full-length or a mature protein encoded by the cDNA insert 
of clone cd265 1 1 deposited under accession number ATCC 98444. In yet other preferred 
3 0 embodiments, the present invention provides a polynucleotide encoding a protem 
comprising the amino acid sequence of SEQ ID NO:14 from amino acid 8 to ammo acid 
149. In further preferred embodiments, the present invention provides a polynucleotide 
encoding a protein comprising a fragment of the amino acid sequence of SEQ ID NO:14 
having biological activity, the fragment preferably comprising eight (more preferably 
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twenty, most preferably thirty) consecutive amino acids of SEQ ID NO-14 or a 
polynucleoHde encoding a protein comprising a fragment of the amino add sequence of 
SEQ ID NO:14 having biological activity, the fragment comprising the amino acid 
sequence from amino acid 130 to amino acid 139 of SEQ ID NO:14. 

Other embodiments provide the gene corresponding to the cDNA sequence of SEQ 



IDNO:13 



In other embodiments, the present invention provides a composition comprising 
a proteu^, wherein said protein comprises an amino acid sequence selected from the group 

consisting of: ^ ^ 

(a) the amino acid sequence of SEQ ID NO:14; 

(b) the amino acid sequence of SEQ ID NO:14 from amino acid 8 to 
amino acid 149; 

(c) fragments of the amino acid sequence of SEQ ID N0.14 comprising 
eight consecutive amino acids of SEQ ID NO:14; and 

id) the amino acid sequence encoded by the cDNA insert of clone 
cd265_ll deposited under accession number ATCC 98444- 
the protein being substantially free from other mammalian protlins. Preferably such 

ofSEQIDNO:14from ammo acid8toaminoacidM9.lnfurtherprefe.ed embodiments 
the present invenHon provides a protein comprising a fragment of the amino acid 

seque o,sHQiONO:14havingbiologicalac.vity,thefragmentpreferablyc^^^^^ 
e^gh more preferably twenty, most preferably thirty) consecutive ammo adds of SEQ ID 
0:14 or a protein comprising a fragment of the amino add sequence of SEQ ID 
NO:14having biolog.cal activity, the fragment comprising the ammo add sequence from 
ammo acid 130 to amino add 139 of SEQ ID NO:14. 

isolated"" T ' --P^-^nS an 

isolated polynucleotide selected from the group consisting of: 

a polynudeotide comprising the nucleotide sequence of SEQ ID 



(a) 

NO:15; 



(b) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:15 from nucleotide 261 to nucleotide 896; 

(0 a polynudeotide comprising the nucleotide sequence of SEQ ID 
NO:15 from nucleotide 330 to nucleotide 896; ' 
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(d) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO-15 from nucleotide 1 to nucleotide 515; 

(e) a polynucleotide comprising the nucleotide sequence of the full- 
length protein codmg sequence of clone .ej265_4 deposited under accession 

5 number ATCC 98444; 

(f) a polynucleotide encoding the full-length protein encoded by the 
cDN A insert of clone ej265_4 deposited under accession number ATCC 98444; 

(g) a polynucleotide comprising the nucleotide sequence of a mature 
protein coding sequence of clone ej265_4 deposited under accession number 

10 ATCC 98444; 

(h) a polynucleotide encoding a mature protein encoded by the cDNA 

insert of clone ej265_4 deposited under accession number ATCC 98444; 

(i) a polynucleotide encoding a protein comprising the ammo aad 

sequence of SEQ ID NO:16; 
^5 (j) a polynucleotide encoding a protein comprising a fragment of the 

amino add sequence of SEQ ID NO:16 having biological activity, the fragment 
comprising eight consecutive amino acids of SEQ ID NO:16; 

(k) a polynucleotide which is an allelic variant of a polynucleotide of 

{a)-(h) above; 

2 0 (1) a polynucleotide which encodes a species homologue of the protem 

of (i) or (j) above ; and 

(m) a polynucleotide that hybridizes under stringent conditions to any 

one of the polynucleotides specified in (a)-(j). 

Preferably, such polynucleotide comprises the nucleotide sequence of SEQ ID 
25 N015 from nucleotide 261 to nucleotide 896; the nucleotide sequence of SEQ ID NO:15 
from nucleotide 330 to nucleotide 896; the nucleotide sequence of SEQ ID NO:l5 from 
nucleotide 1 to nucleotide 515; the nucleotide sequence of the full-length protem codmg 
sequence of clone ej265_4 deposited under accession number ATCC 98444; or the 
nucleotidesequenceofamatureproteincodingsequenceofcloneei265_4deposited under 

3 0 accession number ATCC 98444. In other preferred embodiments, the polynucleotide 
encodes the full-length or a mature protein encoded by the cDNA insert of clone ei265_4 
deposited under accession number ATCC 98444. In yet other preferred embodiments, 
the present invention provides a polynucleotide encoding a protein comprising the ammo 
acid sequence of SEQ ID NO:16 from amino acid 1 to amino acid 85. In further preferred 
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e„bod« ,he presen. i„™„.on p„vides . po,y„uc,eo«d. encoding . p,o«in 

, . • ^ ^^^^^'OJ' 3 polynucleotide encnHmcr 

5 a protein comprising a fraement nf tho weonae encoding 

P g a tragment of the ammo acid sequence of SEQ ID N016 having 

co.,is.ng„f: '°'"""""''"^"""™"°-"'^-!-'««to.df,„„,U.esroup 

(a) th^^mino acid sequence of SEQ ID N016- 
amino a!il 85; ^^^^ ^ — ^ - 

eieht/'^ .'■'^'"''°'*^^"^^°-^^-^-nceofSEQlDNO:16comprising 
eight consecutive amino adds of SEQ ID NO:16; and 

ei265 4^ t '"'^^'^^ ^^^A insert of clone 

e)265_4 deposited under accession number ATCC 98444- 
the protein being substantially frep frr^r^ ^.u 

p™e.„co.p.3es.Kea..o.:dC:or;zr::T'^'"^-."^^^^ 

of SEO ID MO T A A. or the amino acid sequence 

sequence of SEQ ID NoLh I "'"''^^^ ' '"^ 

No:i. o. a p.o.e.n'^co^pr;:™: r^r'^'"":'"""""""^^ 

NO::6havingbioloeicalacBviw 1 , ''° ""^ 

NO:17; ' "^"""-'-"^^ "-P"stag .he nucleoHde sequence of SEQ ID 

N0.17 r„ ""'P'i-S «>e nucleotide sequence of SEQ ID 

N0.17 from nucleohde 946 to nucleotide 2232; 
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(c) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:17 from nucleotide 1336 to nucleotide 1853; 

(d) a polynucleotide comprising the nucleotide sequence of the full- 
length protein coding sequence of clone ey29_8 deposited under accession number 

5 ATCC 98444; 

(e) a polynucleotide encoding the full-length protein encoded by the 

cDNA insert of clone ey29_8 deposited under accession number ATCC 98444; 

(f) a polynucleotide comprising the nucleotide sequence of a mature 
protein coding sequence of clone ey29_8 deposited under accession number ATCC 

1 0 98444; 

' (g) a polynucleotide encoding a mature protein encoded by the cDN A 

insert of clone ev29_8 deposited under accession number ATCC 98444; 

(h) a polynucleotide encoding a protein comprising the amino acid 

sequence of SEQ ID NO:18; 
^3 (i) a polynucleotide encoding a protein comprising a fragment of the 

amino acid sequence of SEQ ID NO:18 having biological activity, the fragment 
comprising eight consecutive amino acids of SEQ ID NO:18; 

(j) a polynucleotide which is an allelic variant of a polynucleotide of 

(a)-(g) above; 

(k) a polynucleotide which encodes a species homologue of the protem 
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of (h) or (i) above ; and 

(1) a polynucleotide that hybridizes under stringent conditions to any 

one of the polynucleotides specified in (a)-(i). 

Preferably, such polynucleotide comprises the nucleotide sequence of SEQ ID 
NO-17 from nucleotide 946 to nucleotide 2232; the nucleotide sequence of SEQ ID NO:17 
from nucleohde 1336 to nucleotide 1853; the nucleotide sequence of the full-length protem 
coding sequence of clone ey29_8 deposited under accession number ATCC 98444; or the 
nucleotide sequence of a mature protein coding sequence of clone ey29_8 deposited under 
accession number ATCC 98444. In other preferred embodiments, the polynucleotide 
encodes the hill-length or a mahare protein encoded by the cDNA insert of clone ey29_8 
deposited under accession number ATCC 98444. In yet other preferred embodiments, 
the present invention provides a polynucleotide encoding a protein comprising the amino 
acid sequence of SEQ ID NO:18 from amino acid 138 to amino add 302. In further 
preferred embodiments, the present invention provides a polynucleotide encoding a 
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(b) the amino add sequence of SEQ ID NO:18 from amino acid 138 to 
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protein comprising a fragment „, a,e amino add sequence of SEQ ID NO:18 having 
biologica^ ac^viiy, «,e fragmen, preferably comprising eigh, (more preferably 
mos preferably thirfy, eonsec„.i.e amino acids of SEQ ID NO:lS. or a polynLeo 
encoding a protein comprising a fragmen, of the amino acid sequence of SEQ ID N018 

.r.; ^".r ■ -^-^^ am^o 

acid 209 to ammo acid 218 of SEQ ID NO:18. 

ID ^^^^'^""^""'""'"^"'^ *^ S^ecorresponding to the cDNA sequence of SEQ 

10 apro.eirr"™'°''"™'''^''"^"''~''""'^°--P°^«---P''=i"S 

Zstgor"^'''''™"'""''"-"-'----------^ 

(a) the amino acid sequence of SEQ ID N018- 

(b) t 
amino acid 302; 

^'^"^"^^°'^^^--°-dsequenceofSEQIDNO:18coxnprising 
eight consecutive amino acids of SEQ ID NO:18; and 

ey29_8 deposited under accession number ATCC 98444- 
the protein being substantially free from oth^r r„ 
20 nr^fo- J' '"^^^ other mammalian proteins. Preferably such 

— ts, ,be p_ mvenCrid: ^ a'Crr 

ammo aad sequence of SEQ ID NO l R u- , nragment of the 

lU N0.18 havmg biological activity, the fragment oreferahlv 

NO:19; ^ '""P^-S the nucleotide sequence of SEQ ID 

N0.19 7"°"^ -"P^^^S *e nucleotide sequence of SEQ ,D 

N0.19 from nucleotide 2588 to nucleotide 3439; 
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(c) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO- 19 from nucleotide 3005 to nucleotide 3502; 

(d) a polynucleotide comprising the nucleotide sequence of the fuU- 
length protein coding sequence of clone gmlU.lO deposited under accession 

5 number ATCC 98444; 

(e) a polynucleotide encoding the full-length protein encoded by the 
cDNA insert of clone gmll4_10 deposited under accession number ATCC 98444; 

(f) a polynucleotide comprising the nucleotide sequence of a mature 
protein coding sequence of clone gmlH.lO deposited under accession number 

10 ATCC 98444; 

(g) a polynucleotide encoding a mature protein encoded by the cDN A 
insert of clone gmlU.lO deposited under accession number ATCC 98444; 

(h) a polynucleotide encoding a protein comprising the ammo aad 

sequence of SEQ ID NO:20; 
^5 (i) a polynucleotide encoding a protein comprising a fragment of the 

amino acid sequence of SEQ ID NO:20 having biological activity, the fragment 
comprising eight consecutive amino adds of SEQ ID NO:20; 

(j) a polynucleotide which is an allelic variant of a polynucleotide of 

(a)-(g) above; 

20 (k) a polynucleotide which encodes a species homologue of the protem 

of (h) or (i) above ; and 

(1) a polynucleotide that hybridizes under stringent conditions to any 

one of the polynucleotides specified in (a)-(i). 

Preferably, such polynucleotide comprises the nucleotide sequence of SEQ ID 
2 5 N019 from nucleotide 2588 to nucleotide 3439; the nucleotide sequence of SEQ ID NO:19 
from nucleotide 3005 to nucleotide 3502; the nucleohde sequence of the full-length protem 
coding sequence of clone gmlU.lO deposited under accession number ATCC 98444; or 
thenucleotide sequence ofamatureproteincodmgsequenceof clone gmn4_10deposited 

under accession number ATCC 98444. In other preferred embodiments, the 
3 0 polvnudeoHde encodes the full-length or a mature protein encoded by the cDN A insert 
of done gmll4 10 deposited under accession number ATCC 98444. In yet other 
preferred embodiments, the present invention provides a polynucleotide encodmg a 
protein comprising the amino add sequence of SEQ ID NO:20 from amino acid 145 to 
amino add 284. In hirther preferred embodiments, the present invention provides a 
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preferably ,„.n^. „„„ p^^^y^ ^^^^^^^ ^^ ^^ 

sequence from ammo add 137 eo amino add 146 of SEQ ID NO-20 

0*e,embodimen^p,„„idemegenec„rre3po„d,n£,ofteeDNA«,uen.eofS^ 



ID NO:19. 



.0 .p~r:::r:™'~~^ 

consisang of: ' " group 

(a) the amino acid sequence of SEQ ID NO:20; 

(b) *he amino add sequence of SEQ ID NO:20 from amino acid 145 to 
ammo acid 284; 

ei.htcon! fSEQIDNO:20comprising 
eight consecutive amino adds of SEQ ID NO:20; and 

gml 14_10 deposited under accession number ATCC 98444- 
the protem being substantially free from ofh. 
2 0 protein comprises th. . ■ . n^ammahan proteins. Preferably such 

e^bodlentrrpre e™ ^^^^ ^^^^ ^^^^ d 

a..o acid seq:::r:s^ ~ ^ — of the 

comprising ei.ht fmn TT ''^''''''^^^^^^ 

ac jof s;Qr:;ror~^ '"^^^ — -I 

SEQ ID NO 2nH u ""^ ' ''^^^"^ sequence of 

seZlrral"^^^^ — — - alo add 

nimo acid 137 to ammo acid 146 of SEQ ID NO-20 

0 y-Un.ee.a„dmri::I~tT'""^'"'-"''"""«^ 

Also provided by .be preseltl; Po'ynucieoUde composiHons. 

modified expression ofT "'"'"'""^ - 

disclosed herein — P°nding .o ibe poiynuCeoHde sequences 

Processes are aiso provided for producing a protein, wbich comprise: 
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(a) . growing a culture of the host cell transformed with such 
polynucleotide compositions in a suitable culture medium; and 

(b) purifying the protein from the culture. 

The protein produced according to such methods is also provided by the present 
invention. 

Protein compositions of the present invention may further comprise a 
pharmaceutically acceptable carrier. Compositions comprising an antibody which 
specifically reacts with such protein are also provided by the present invention. 

Methods are also provided for preventing, treating or ameliorating a medical 
, condition which comprises administering to a mammalian subject a therapeutically 
effective amount of a composition comprising a protein of the present invenhon and a 
pharmaceutically acceptable carrier. 

nRTFF DF-SCRTPTTON OF T HF DRAWINGS 
5 Figures 1 A and IB are schematic representations of the pED6 and pNOTs vectors, 

respectively, used for deposit of clones disclosed herein. 

rtTH- All .ED DFSCRTPTION 
TCOT ATFD PROTEINS A ICT EOTIDES 

,0 Nucleotide and ammo acid sequences, as presently determined, are reported 

below for each done and protein disclosed in the present application. The nucleot.de 
sequence of each clone can readily be determined by sequencing of the deposited clone 
in accordance with known methods. The predicted amino acid sequence (both full-length 
and mature forms) can then be determined from such nucleotide sequence. The ammo 
2 5 acid sequence of the protein encoded by a particular done can also be determined by 
expression of the clone in a suitable host cell, collecting the protein and determmmg its 
sequence. For each disclosed protein applicants have identified what they have 
determined to be the reading frame best identifiable with sequence information available 
at the time of filing. 

3 0 As used herein a "secreted" protein is one which, when expressed in a suitable host 

cell is transported across or through a membrane, including transport as a result of signal 
sequences in its amino add sequence. "Secreted" proteins include without limitation 
proteins secreted wholly (e.g., soluble proteins) or partially (e.g. , receptors) from the cell 
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wh.ch „a„spo„ed across .he membrane of fte endopUs^ic reaaUun,. 



Qone_;as294 3" 



« 94,3 was .seated fto. a hu„a„ fe.a, b„i. cDNA library using .„ett.ods which 
e cchvo ,or cONAs encoding secreted proteins (see U.S. Pat. No S,se,C 
doffed as encoding a s^eted or transn,e.brane protein on .he has. ot computer 
-'y-°ahe,„i„oacids^uenceo,a.eencodedpro.ein. as2,4_3 is a h,U-,eng.h C 



are 
or was 



L5 



-no acd sequence of .he as.94_3 pro.ein corresponding .o the foregoing nLeohde 
sequence IS reported in SEO in MOO a • , 'b ""cieonae 

F in btQ ID N0.2. Ammo adds 73 to 85 are a predicted leader/.icm.l 

GenD ^ 7^"'° "^^^"^ "-"ed agains. the 

pC:: p^^: :rr: ^^'^^-^ - 

cO..c,o„e.,,,,3,,.„,,30d..r,s„.age„ehKX„e™^^ 

:r::"':!'r""-"'''-^--<^'---Na_coAP.ocB,„o;o 



sapiens 



cDNA clone IMAGE 7 P 1 36 5"> Hi oraq / c-, «o 

3-). H^4249 (ym50h,2 H ^ Homo sapiens cDNA done 172502 

(ym50hl2.rl Homo sap.ens cDNA clone 52050 5-). N44936 (>^34fl, rl 
Homo sapiens cDNA clone 273165 5-), R15379 rvf90f03 n H • 
29694 5-), R43727 (yg20cllsl ^'^''^'-^^ "^"^^^P^-I^NA clone 

(ym93f09rl Homo 1 '^''''^ 3'^' 

^ymyjiuy.rl Homo sapiens cDNA clone 166505 5') T21648 m 

HUMGS03085), T80165 (5p IMACF , . ''^"'^"^^ 

(5p IMAGE clone), and 299260 (GenPept S. pombe hypothetical 
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protein). The predicted amino acid sequence disclosed herein for as294_3 was searched 
against the GenPept and GeneSeq amino acid sequence databases using the BLASDC 
search protocol. The predicted as294_3 protein demonstrated at least some similarity to 
sequences identified as X73434 (KAP5.4 keratin protein [Ovis aries]) and Z99260 
(hypothetical protein [Schizosaccharomyces pombe]). Based upon sequence similarity, 
as294 3 proteins and each similar protein or peptide may share at least some activity. The 
TopPredll computer program predicts three potential transmembrane domains withm the 
as294_3 protein sequence, centered around amino acids 105, 228, and 307 of SEQ ID NO:2, 
respectively. 

nnnp"aw92 V 

A polynucleohde of the present invention has been identified as clone "aw92_l". 
aw92 1 was isolated from a cDN A library of human adult ovary (comprising untreated 
tissue'and tissue treated with retinoic acid and activin), using methods which are selective 
; for CDN AS encoding secreted proteins (see U.S. Pat. No. 5,536,637), or was identified as 
encoding a secreted or transmembrane protein on the basis of computer analysis of the 
amino acid sequence of the encoded protein. aw92_l is a full-length clone, including the 
entire coding sequence of a secreted protein (also referred to herein as •■aw92_l protein V 
The nucleotide sequence of aw92_l as presently determined is reported m SEQ ID 
0 NO-3 What applicants presently believe to be the proper reading frame and the predicted 
amino acid sequence of the aw92_l protein corresponding to the foregoing nucleotide 

sequence is reported in SEQ ID NO:4. 

The EcoRI/Notl restriction fragment obtainable from the deposit containing clone 

aw92_l should be approximately 2950 bp. 
25 'The nucleotide sequence disclosed herein for aw92_l was searched against the 

GenBank and GeneSeq nucleotide sequence databases using BLASTN/BLASTX and 
FASTA search protocols. aw92_l demonstrated at least some similarity with sequences 
identified as AF021936 (Rattus norvegicus myotonic dystrophy kinase-rclated Cdc42- 
binding kinase MRCK-beta (MRCK-beta) mRNA. complete CDs, GP2736153). T23529 
30 (seq3368 Homo sapiens cDNA Cone Hyl8-Charon40-cDNA-247 3'). U59305 (Human 
ser-thr protein kinase PK428 mRNA. complete cds). W16524 (zbl5h09.rl Soares fetal 
lung NbHL19W Homo sapiens cDNA clone 302177 5' similar to PIR A42101 A42101 
protem kina.se homolog - human; contains element MER22 repetitive element), and 
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X69292 (H.sapie„s ™RNA for smooth m^cle myosin,. The p,«dic«d .™„„ 
sequence toCosed herein for »w92_, „aa searched agalr^. the Genl^ep, and GeneSeq 
ammo add sequence daubases using fteBLASTX search protocol. Tl,e predicted aw92 1 
protein demonstrated a. least some similarity to sequences identified as L03534 
(ENHMHCAX,1 myosin heavy chain [Entamoeba histolytica]). R41000 (Human btain 
*NA clone C28 ptotein kmase), U59305 (.,er-,hr protein kinase PK428 [Homo sapiens]) 

W02258(Nucleolar/endos„maiaut„-antigenp,62,.^dX03740(myosin heavy Chain (876 

AAMHomo sapiens]). Based upon sequence simiWi,y,aw92.,pro,eins and each similar 
protem or peptide may share at least some activity. 



Clone "hH'^tA 7- 



A polynucleotide of the present invenhon has been identified as clone ■l,d316 2" 
set r T^' ' '"'"^ "^'"^ '^'^o.s which'are 

L n7d ^'"""^ 

naC ■ f : ' - P"-" °" basis of computer 

n y .oftheaminoaddsequenceoftheencodedproteh,. bd3f6.2.afuU-,e„g.hcL^ 

~ " ' '° " 

ID What apphcants presently believe to be the proper reading frame and the 

nucleobde sequence is reported in SEQ ,D NO:6. Ammo acids 32 to 44 are a predicted 
eader/stgna sequence, with the predicted mature amino acid sequence be Jnhing a, 
ammoac,d45,orarea,ra„smembranedomain. 

bd3,6 ."^Z tr"""™"^''""'"'"^^*''""' *edepositco„.ai„„gclo„e 
bd3I6_2 should be approximately 1200 bp. 

7'«'«<"= ■"sclosed herein for bd3I6.2 was searched against .he 

Cen^n. an CeneSeq nucleotide sequence databases using BLAS™/BLASTX an 
FASTA .arch protocols. bd3I6_2 demonstrated a, leas, some similarity with sequences 
identified as AA234339 (7r70d}o c xt, Hut^nces 
6689,, 3. , " ^""'""^ '™A clone 

668951 3). L05367 (Human oligodendrocyte myelin glycoprotein (OMG) exons I-.- 
neut^nbromatosis 1 (NFl, e.ons 28-49. ecotropic vir^ imegration site 2B (EV,2B, exon': 
.-2; ecotropic v,ra, integraUon site 2A (EV12A) exons 1-2; adenylate kinase (AK3) exons 
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1-2). N30778 (yw74h08.sl Homo sapiens cDNA clone 258015 3' similar to 
gb!M73048iHUMU3AAAA Human U3 small nuclear RNA (rRNA);contains MER12.tl 
MER12 repetitive element), U52195 (Human desmoglein 3 gene, promoter region). 
U60822 (Human dystrophin (DMD) gene, exons 7, 8 and 9, and partial cds), X85184 
(R.norvegicus mRNA for ras-related GTPase, ragB), and X90530 (H.sapiens mRNA for 
ragB protein). Based upon sequence similarity, bd316_2 proteins and each similar protein 
or peptide may share at least some activity. The TopPredll computer program predicts 
a potential transmembrane domain within the bd316_2 protein sequence centered around 
amino acid 35 of SEQ ID NO:6. 



10 



20 



rir)ne"bkl30 4" 

A polynucleotide of the present invention has been identified as clone "bkl30_4". 
bkl30_4 was isolated from a human adult retina cDN A library using methods which are 
selective for cDNAs encoding secreted proteins (see U.S. Pat. No. 5,536,637), or was 
15 identified as encoding a secreted or transmembrane protein on the basis of computer 
analysis of the amino acid sequence of the encoded protein. bkl30_4 is a hill-length clone, 
including the entire coding sequence of a secreted protein (also referred to herein as 
"bkl30_4 protein"). 

The nucleotide sequence of bkl30_4 as presently determined is reported in SEQ 
ID NO:7. What applicants presently believe to be the proper reading frame and the 
predicted amino acid sequence of the bkl30_4 protein corresponding to the foregoing 
nucleotide sequence is reported in SEQ ID NO:8. 

The EcoRI/NotI restriction fragment obtainable h:om the deposit containing clone 

bkl30_4 should be approximately 550 bp. 
2 5 The nucleotide sequence disclosed herein for bkl30_4 was searched against the 

GenBank and GeneSeq nucleotide sequence databases using BLASTN/BLASTX and 
FASTA search protocols. bkl30_4 demonstrated at least some similarity with sequences 
identified as AA009736 (ze82e04.sl Soares fetal heart NbHH19W Homo sapiens cDNA 
clone 365502 3"), AAl 1297 1 (zn59b09.rl Siratagene muscle 937209 Homo sapiens cDNA 
clone 562457 5'). AA196543 (zq08el2.sl Stratagene muscle 937209 Homo sapiens cDNA 
clone 629134 3'), AA196677 (zqOSelO.rl Stratagene muscle 937209 Homo sapiens cDNA 
clone 629130 5'), AA232667 (zr74el0.sl Soares NhHMPu SI Homo sapiens cDNA clone 
669162 3'), H26737 (yll4fl2.rl Homo sapiens cDNA clone 158255 5'), H44642 
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(yp20a08.rl Homo sapiens cDNA clone 187958 5'), and W72771 (2d77cl2.rl Soares fetal 
heart NbHH19W Homo sapiens cDNA clone 346678 S'). The predicted amino add 
sequence disclosed herein for bkl30_4 was searched against the GenPept and GeneSeq 
amino acid sequence databases using the BLASTX search protocol. The predicted bklSO 4 
protein demonstrated at least some similarity to sequences identified as Lll 647 (glycogen 
branching enzyme [Streptomyces aureofaciens]). L23651( homology with C. elegans 
cuticle collagen; putative [Caenorhabditis elegans]). W03740 (rchd528 gene product), and 
Z29095(R10E11.1 [Caenorhabditis elegans]). Based upon sequence similarity, bkl30 4 
proteins and each similar protein or peptide may share at least some activity. 



Clone "bvl.'^l ct" 

A polynucleodde of the present invenlioi, has been idenHfied as done "bvlSl r 
bW31.5 was isolated from a hutnan adult brain cDNA library using methods which'are 
s^lechve for cDNAs encoding seereted proteins <see U.S. Pat. No. 5336,637). or was 
identrfied as encoding a secreted or transtnembrane protein on the basis of computer 
an.lys,s of the amino acid sequence of the encoded protein. bvl31_5 is a full-length clone 
.nclud ,Ke enhre coding .sequence of a secreted protein („so referred to herein ai 
bvl31_5 protein"). 

ID NO:9. What applicants presently believe to be the proper reading frame and the 
predicted amino acid sequence of the bvl31.5 protein corresponding to the foregoing 

.nucleohdesequenc.^,.por,edinSEQIDNai0.Aminoacids377to389.reapredicted 
leader/Signal sequence, with the predicted mahrre amino acid sequence beginning at 

ammo acid 390, or are a transmembrane domain. 

bvl3,5'!'tK'''°''""*°"'''^"'°'"'""'''°"''>^'''P°='*-"'=''^^^ 
bv 131_5 should be approximately 2900 bp. 

The nucleotide sequence disclosed herein for bvl31.5 was searched against the 
GenB.„. and GeneSeq nucleotide sequence databases using BLASTN/BLASTX and 
^■^^ M31_5 demonstrated at leas, some similarity with sequences 

.dentified as AA233510 <zr29h03.rl Stratagene NT2 neuronal p,.cur.,or 937230 Homo 
sapiens cDNA clone 664853 5' sim.l^ ,o TR:G1 ,51007 Gl 151007 ATP DEPENDENT 
PERMEASE,, H24176 ,ym55e05.rl Homo sapiens cDNA. done -52176 y, .R13837 
(yf65a02.rl Homo sapiens cDNA clone 26986 5' similar to SP:ADP1 YEAST P25371 
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PROBABLE ATP-DEPENDENT PERMEASE). R16423 (yf40d03.rl Homo sapiens 
cDNA clone 129317 5'), T00880 (Human cisplatin resistance gene cDNA62), T12316 
(Replicable and transcriptionally active plasmid), T78871 (yd83b08.sl Homo sapiens 
cDNA clone 114807 3'), U66681 (Human clone EST157481 ATP-binding cassette 
5 transporter mRN A sequence), and V007 10 (Human mitochondrial genes for several tRN As 
(Phe Val, Leu) and 12S and 16S ribosomal RNAs). The predicted amino acid sequence 
disclosed herein for bvl31_5 was searched against the GenPept and GeneSeq amino acid 
sequence databases using the BLASTX search protocol, -^e predicted bvl31_5 protem 
demonstrated at least some similarity to sequences identified as U349 19 (white homolog 
10 [Homo sapiens]), Z48745 (murine ABC8), and Z49821 (putative ABC transporter 
[Saccharomyces cerevisiael). Based upon sequence similarity, bvl31_5 proteins and each 
similar protein or peptide may share at least some activity. The TopPredll computer 
program predicts five additional potential transmembrane domains within the bvl31.5 
protein sequence, centered around amino acids 354, 439, 463, 494 and 588 of SEQ ID 
15 NO:10, respectively. 

rinnp"hv227 V 

A polynucleotide of the present invention has been identified as clone "bv227_l". 
bv227 1 was isolated from a human adult brain cDN A library using methods which are 
20 selective for cDNAs encoding secreted proteins (see U.S. Pat. No. 5,536,637), or was 
identified as encoding a secreted or transmembrane protein on the basis of computer 
analysis of the amino acid sequence of the encoded protein. bv227_l is a full-length clone, 
including the entire coding sequence of a secreted protein (also referred to herem as 
■■bv227_l protein"). 

2 5 The nucleotide sequence of bv227_l as presently determined is reported in SEQ 

ID NO:ll. What applicants presently believe to be the proper reading frame and the 
predicted amino acid sequence of the bv227_l protein corresponding to the foregoing 
nucleotide sequence is reported in SEQ ID NO:12. Amino acids 45 to 57 of SEQ ID NO:12 
are a possible leader/signal sequence, with the predicted mature amino acid sequence 
3 0 beginning at amino acid 58, or are a transmembrane domain. Another potential bv227_l 
reading frame and predicted amino acid sequence is encoded by basepairs 921 to 2294 of 
SEQ ID NO:ll and is reported in SEQ ID NO:31. A frameshift in the nucleotide sequence 
of SEQ ID NO:ll between about nucleotide 664 to about nucleotide 690 could extend the 
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reading fran.e of SEQ ID NO:31 to for. a reading frame exter^ding from position 666 to 
2294 of SEQ ID NO:ll and encoding the amino acid sequence reported in SEQ ID NO-32 

'^^^"^/^^"••-^rictionfragmentobtainableixomthedepositcontainingdone 
bv227_l should be approximately 3300 bp. 

5 ^•■'^""^'"''''^'^^"'"-d-clc-d herein (or bv227.1 was =^„chedag.i„s, me 

GenBank and GeneSeq nucleoHde sequence databases using BLASTN/BLASTX and 
FASTA search pr„,<K:ols. bv227 J de„onstoted a, leas, some similarity „i,h sequences 
idenafied as AA368932 (EST80282 Place„,a , Homo sap.ens cDNA similar .o similar ,o 
^ta-,-glycopro,ein PSGGA. pregnancy-specific). D60272 (Human f=«, bnun cDNA 
LO 3.-cnd GEN.095A07,. M58526 (Human alpha-S collagen ,ypc IV (COMA5, mRNA 3' 
end,. 064556 (Human collagen aype V) coding sequence,. R74388 ,yi57ni.sl Homo 
sapiens cDNA clone 143373 3', and T67066 (Human alpha3(IX) collagen cDNA) The 
P^ced amino acid sequences disclosed herein for bv227.1 „ere searched against the 

5 ^ r^T."^' ^"^"'^ '^""-^ -""^ search protocol. 

The predated bv227., proteins of SEQ ID NO:3, and SBQ ID NO:32 demolated at 

leas, some simiUrity to sequences idenhfied as S57132 (iype XVI collagen alpha 1 chain 
alpha (XVI) (human, placenta. Peptide Panial. 1 186 aaj [Homo sapiens)) and W07539 
(Co agen like protein (CLP),. Based uponsequence similarity, bv227., proteh« and each 
Similar protein or pepHde may share at leas, some acHvi^,, 

Clone Vd7AS i v 

cd265 n """"'"''""'"^ ^ been identified as clone cdSSS „- 
d265.„ was .olated tarn a human tetal brain cDNA library using methods which are 
^^ttve (or cONAs encoding secreted proteins (see U.S. Pat. Mo. 5,536,637,, or „ 

analys,s o( .he amino acd sequence o( the encoded protein. cd265_U is a full-length 

predated ammo acd sequence of the cd265.„ protein corresponding .o .he foregoing 
nuclcot.de sequence is reported in SEQ ID NO:14. e'°regomg 
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The EcoRI/NotI restriction fragment obtainable from the deposit containing done 
cd265_ll should be approximately 1600 bp. 

' The nucleotide sequence disclosed herein for cd265_n was searched agamst the 
GenBank and GeneSeq nucleotide sequence databases using BLASTN/BLASTX and 
5 FASTAsearchprotocols. cd265_U demonstrated at least some similarity with sequences 
identified as AA125395 (mp77f05.r 1 Soares 2NbMT Mas musculus cDNA clone 575265 
5-) AA131340 (zo08h01.sl Stratagene neuroepitheUum NT2RAMI 937234 Homo sapiens 
CDNA clone 567121 3'), AA244194 (nc06bl l.sl NCI_CGAP_Prl Homo sap.ens cDNA 
clone 146'>) AA339557 (EST44738 Fetal brain I Homo sapiens cDNA 5' end), AA569649 
10 (nf24al 1.S1 NCI.CGAP.Prl Homo sapiens cDNA clone IMAGE:914684), and T26052 
(Human gene signature HUMGS08288). Based upon sequence similarity, cd265_ll 
proteins and each similar protein or peptide may share at least some achvity. 

rinnP "ei265 4" 

15 A polynucleotide of the present invention has been identified as clone e,265_4 . 

ej265 4 was isolated from a human adult placenta cDNA library using methods whxch are 
selec'hve for cDNAs encoding secreted proteins (see U.S. Pat. No. 5,536,637), or was 
identified as encoding a secreted or transmembrane protein on the basis of computer 
analysis of the amino acid sequence of the encoded protein. ej265.4 is a full-length clone, 
20 including the enhre coding sequence of a secreted protein (also referred to herem as 

•'ej265_4 protein"). ccr^in 
The nucleotide sequence of ei265_4 as presently determined is reported m SEQ ID 
N015 What applicants presently believe to be the proper reading frame and the 
predicted amino acid sequence of the ei265_4 protein corresponding to the forego^ng 
2 5 nucleotide sequence is reported in SEQ ID NO:16. Amino acids 11 to 23 are a predicted 
leader/signal sequence, with the predicted mature amino acid sequence beginnmg at 
amino acid 24, or are a transmembrane domain. 

The EcoRI/NotI restriction fragment obtainable from the deposit containing clone 

ej265_4 should be approximately 1200 bp. 
30 ' The nucleotide sequence disclosed herein for ej265_4 was searched against the 

GenBank and GeneSeq nucleotide sequence databases using BLASW/BLAS-DC and 
FASTA search protocols. ej265_4 demonstrated at least some similarity with sequences 
identified as D79053 (Human placenta cDNA S'-end GEN.530B12), H63156 (yr50c03.rl 



31 



W0 98/5S614 ~ 

PCT/US98/n210 

Hpmo sapiens cDNA done 208708 5'). H64584 <yul4al2.rl Homo sapiens cDNA clone 
233758 5'). and T49682 (ya78f lO.rl Homo sapiens cDNA clone 67819 5'). The predicted 

^o acid sequence disclosed herein for ei265.4 was sea^had .sains, the GenPep, and 
GeneSe, amino acid sequence da^bases using ehe BLASTX search protocol TT,e 
predicted ej265.4 protein demonstrated at least some similarity to sequences idenHfied 
as endothehal leukocyte adhesion molecule Based upon sequence simUarity, ej265 4 
protetns and each similar protein or peptide may share at least some acdvity. 

Clone "eY2Q R" 

10 ^ ^ A polynudeofde of the present invention has been identified as clone >y29 r 

sTe ; 7 ' '""^ -'"S ~ "H'ch'are 

"'^'^ «36,637,, or was 

na ? ' ^-membrane protein on the basis o, computer 

IS "^e-^^^P-i.. ey20i3af„ll.len,thle 
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p.^ cted^Lt^" r"*^ '° --'"^ 

preaicted ammo acid sequence of f-h<» croo o . ■ 

, «^quence ot the ey29_8 protem corresponding to the foreeoin^ 

nucleoude sequence ,s reported in SEQ ,o .0.8. Amino acids 47 t 59 are a J Z 

=.9.ssi:,r:p~r^ 

The nucleotide sequence disclosed herein for eV>Q r 
no„n 1 J ^ ror ey^y_8 was searched aeainst the 

FASTA search protocols. ey29,8 demonstrated a. least some similarity with sequences 
^«...fied as AA262521 ,.17b02,rl Sees NbHTGBC Homo sapL cDnI I! 

54193, AA429923.w.,3.01.slSoa.es.es..sNHrHomosapiensc™Ac™ 
3 ), AA44(5O80 (zw65g03.rl Soarcs testis NHT H„ 

F079nWH ^"■""^'^"T Homo sapiens CDNA clone 781204 SX 

F07905 (H. saptens pan.al cDNA sequence; clone c.21b06,, U25125 (Gallus gallus 
P™.rm sene, complete cds,. W92743 <zd92,06,s, Soams fetal hean HbH„ ,,W 
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clone c-lsd04). Based upon sequence similarity, ey29_8 proteins and each simUar protem 
or peptide may share at least some activity. The TopPredll computer program predicts 
two potential transmembrane domains within the ey29_8 protein sequence, one centered 
around amino acid 120 and another around amino acid 410 of SEQ ID NO:18. 

rir.np"f rmn4 10" 

A polynucleotide of the present invention has been identified as done ••gmll4_10". 
gmll4 10 was isolated from a human adult uterus cDNA library using methods wh:ch 
are selc'ctive for cDN As encoding secreted proteins (see U.S. Pat. No. 5,536,637), or was 
identified as encoding a secreted or transmembrane protein on the basis of computer 
analysis of the amino acid sequence of the encoded protein. gmll4.10 is a full-length 
done, u.dudmg the entire coding sequence of a secreted protein (also referred to herem 

as "RmlW.lO protein"). 

The nudeotide sequence of gmll4.10 as presently determined is reported m SEQ 
ID N019. What applicants presently believe to be the proper reading frame and the 
predicted amino add sequence of the gmll4_10 protein corresponding to the foregomg 
nudeotide sequence is reported in SEQ ID NO:20. 

The EcoRI/NotI restriction fragment obtainable from the deposit containmg done 
gmlU.lO should be approximately 4000 bp. 

The nucleotide sequence disclosed herein for gmlU.lO was searched agamst the 
GenBank and GeneSeq nudeotide sequence databases using BLASTN /BLA5TX and 
FA^TA search protocols. gmlU.lO demonstrated at least some similarity with sequences 
identified as AC002350 (Homo sapiens; HTGS phase 1. 46 unordered pieces). H96041 
(yw6 lb08.rl Soares placenta 8to9weeks 2NbHP8lo9W Homo sapiens cDN A clone 256695 
5-) LO-509 (Ratius norvegicus Dro.sophila polarity gene (frizzled) homologue mRNA. 
complete cds). N70776 (za72g04.sl Homo sapiens cDNA clone 298134 3"), N96041. 
N9'^163 (y.89b04.rl Homo sapiens cDNA clone 290191 5-). U20865 (Saccharomyces 
cerevis.ae chromosome XII cosmid 9672), and W93041 (zd93e07.sl Soares fetal heart 
NbHHl9W Homo sapiens cDNA clone 357060 3'. The predicted amino acid sequence 
disdoscd herein for gmll4_10 was searched against the GenPept and GeneSeq amino acid 
sequence databases using the BLASTX search protocol. The predicted gmll4_10 protem 
demonstrated at least some similarity to sequences identified as U20865 (chromosome XU 
cosmid 9672 [Saccharomyces cerevisiae], similar to C. elegans hypothetical protein 
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C34E,0 2 (GenBank accession nuo^ber U10402)). Based upon sequence similarity, 

Smll4_10 proteins and each sin^ilar protein or peptide .ay sh^ 

. ]7'l ""'^'^^^ ^ transmembrane domain within the 

^ gmlM.lO protein sequence centered around amino acid 150 of SEQ ID NO:20. 

Deposit nfrinr.»c 

^y^_8,a„. we.eaeposi,^ „„,.„e3, ,„7„„h American Type CuiJ„ 

CoUec o„ (10801 U„ive„i.y B„u>.va,d. Manassas, Vi^u 20110-220, vL, a. an 
0„p„su un.„ .He Budapes. T.a., an. „e. ,iven .He accession „™He, ATCC 
984M fr„„ wh,cH each clone co.np.isi„g a particular polynucleoHde is ob^inable A,l 

CF.R. § ,.808(b,, and .he ,erm of .he deposit wiU comply „i.h 37 C.F.R. § 1 806 

como "P"''^ -"^ ff- »'■) in this 

o.po^,.e deposit Each clonecanbe_^o« .he vecorin Which itwasdposiJ 
by per,or,n,ng an EcoRl/NoU digesHon .S' si.e, EcoRI; 3' site, Noa, .o produT^ 
Pprop„a.e .a,„en. tor such Cone. Each clone was deposi«d in ei.Her He pH« o 
0 -p^ ' " °" ^= P^^-'P- vector 

cDNA clonmg (Kaufaan « 1991, M,c,„c^c/* ,9: 4485-4490); the pNOTs vector 

.he DHFR sequences. ,„sertion of a new polyUn^er. and inserHon of the M13 origin of 
.pLca^intheClalsi.. -n so„e „s.nces, .e deposi.ed clone can he..e;:; 

n st.l, be isoued by d.gesHon with EcoR, and No.,. However, No., will .hen produce 

l.r„ ""' ' *^ -NA in proper 

orientation for expression in a suitable vector The CDMA ,^ , u 
vec.orsinwhich.heywe.deposi.ed. ^= -""^ «P-«' ^o. e.e 

.eposi.!:r:r" - - - — - -p-. 
wnrr::a~\c~""""""^'^-^'°'^"-^^^^^ 

provided herein or frol J """"" '° 

hercm, or fron, a comb.n..i„n of those sequences. TKe sequence of an 
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oligonucleotide probe that was used to isolate or to sequence each full-length clone is 
identified below, and should be most reliable in isolating the clone of interest. 

Clone Probe Sequence 

as294 3 SEQIDNO:21 
aw92_l SEQIDNO:22 



bd316_2 
bkl30_4 
bvl31_5 
bv227_l 

cd265_ll 

ej265_4 

ey29_8 

ginll4_l0 



SEQ ID NO:23 
SEQ ID NO:24 
SEQ ID NO:25 
SEQ ID NO:26 
SEQ ID NO:27 
SEQ ID NO:28 
SEQ ID NO:29 
SEQ ID NO:30 



In the sequences listed above which include an N at position 2. that position is occupied 
in preferred probes /primers by a biotinylated phosphoaramidite residue rather than a 
nucleotide (such as , for example, that produced by use of biotin phosphoramidite (1- 
dimethoxytrityloxy-2-(N-biotinyl-4-aminobutyl)-propyl-3-0-(2-cyanoethyl)-(N,N- 

0 diisopropyD-phosphoramadite) (Glen Research, cat. no. 10-1953)). 

The design of the oligonucleotide probe should preferably follow these 

parameters: 

(a) It should be designed to an area of the sequence which has the fewest 
ambiguous bases ("N's"), if any; 
2 5 (b) It should be designed to have a T„ of approx. 80 ° C (assuming 2° for each 

A or T and 4 degrees for each G or C). 
The oligonucleotide should preferably be labeled with g--P ATP (specific activity 6000 
Ci/mmole) and T4 polynucleotide kinase using commonly employed techniques for 
labeling oligonucleotides. Other labeling technique.s can also be used. Unincorporated 
label should preferably be removed by gel filtration chromatography or other established 
methods. The amount of radioactivity incorporated into the probe should be quantitated 
by measurement in a scintillation counter. Preferably, specific activity of the resulting 
probe should be approximately 4e+6 dpm/pmole. 
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™'''^"'^™'°^'"«'^°"'ainingtt,e pool of fuJl-lengU, done, should preferably 

bemawed and ,00m„„hes«>c.„s«i,oi„ocul..ea3tera.c^„,„ flask confining 25„1 
of sterile L-bro.h containing a,r,picillin a. 100 MgMl. The culture should preferably be 
gro^ to saturation a. 37X. and the saturated culture should preferably be diluted i„ 
fresh L.bro,h. Allquots of those diluHons should preferably be plated to determine the 
d. u..on and volume which „il, yield approximately 5000 distinct and well-separated 
colonies on solid bacteriological media containing L-broth containing ampiciUin at 100 
Mg/ml and agar a, 1.5% i„ a ISO mm petri dish when grown overnight at 37=C Other 

^-"-'ho^-fobtainingdis.inct.weU-separatedcoloniescanalsobeemployed 

Standard colony hybridi^adon procedures should then be used to transfer the 
colomes to nitrocellulose filters and lyse, denature and bake them 

6X SSC aox stock .s 175.3 g NaCl/liter, SS.2 g Na ctrate/liter, adjusted to pH 7.0 with 
NaOH, co„.mmg 03% SDS, 100 ug/m, of yeast RNA. and lOmM EDTA (approximately 
0 mL per 150 mm filter, Preferably, the probe is then added to the hybridlLtion mix a 
concentrahon greater than or equal to ,e.6 dpm/mL. The filter is then preferably 

K =n„ . , °'"°""="'P''"'"'»"i'to'"Ugitation, preferably followed 

!^'°■"''''"'°°"'^"~-''^^-"-'^^^'"^'°-=■"^-- 
A h.rd wash w,th 0.1X SSC/0.5% SDS at 65-0 for 30 minutes to 1 hour is optional. The 

f.l.er ,s then preferably dried and subjected to au.orad,cgr.phy for sufficient Hme to 

v,sual.,,c the positives on the X.ray film. Other known hybridi^tion methods can also 

ue employed. 

The positive colonies are picked, grown i„-^cult„„, and plasmid DNA isolated 
usmg^standard procedures. The clones can then be verified by restrtchon ana,ys,s, 
h.vbr,d,7.a.,on analysis, or DNA sequencing. 

Fragments of the proteins of the present invendon which are capable of exhibiting 
b.o og,cal activit,. are also encompassed by .he present invention. Fragments of th 
pro em may be .„ linear form or they may be cycii^d using known methods, for example 
- descr. ed m H.U. Saragovi, e, Bio/Technology JO, 773-778 (1,92, and in Is 

herem by reference. Such fragments may be fused to carrier molecules Tuch as 

— globulins forma„ypu.poses,includmg.increastag the valeneyofprotembindMg 
s..es. Por example, fragments o, the protein may be fused through Tink^- sequences^! 
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the Fc portton of an immunoglobulin. For a bivalent form of the protein, such a fusion 
could be to the Fc portion of an IgG molecule. Other immunoglobulin isotypes may also 
be used to generate such fusions. For example, a protein - IgM fusion would generate a 
decavalent form of the protein of the invention. 
5 The present invention also provides both hall-length and mature forms of the 

disclosed proteins. T^e h^ll-length form of the such proteins is identified in the sequence 
listing by translation of the nucleotide sequence of each disclosed clone. The mature 
form(s) of such protein may be obtained by expression of the disclosed h.ll-length 
polynucleotide (preferably those deposited with ATCC) in a suitable mammalian cell or 
10 other host cell. The sequence(s) of the mature form(s) of the protein may also be 
determinable from the amino acid sequence of the full-length form. 

The present invention also provides genes corresponding to the polynucleotide 
sequences disclosed herein. "Corresponding genes" are the regions of the genome that 
are transcribed to produce the mRN As from which cDNA polynucleotide sequences are 
IS derived and may include contiguous regions of the genome necessary for the regulated 
expressionofsuchgenes. Corresponding genes may therefore include but are not limited 
to coding sequences, 5' and 3" untranslated regions, alternatively spliced exons, introns, 
promoters, enhancers, and silencer or suppressor elements. The corresponding genes can 
be isolated in accordance with known methods using the sequence informahon d.sdosed 
20 herein. Such methods include the preparation of probes or primers from the disclosed 
sequence information for identification and/or amplification of genes in appropriate 
genomic libraries or other sources of genomic materials. An "isolated gene" is a gene that 
has been separated from the adjacent coding sequences, if any, present in the genome of 
the organism from which the gene was isolated. 
2 5 Organisms that have enhanced, reduced, or modified expression of the gene(s) 

corresponding to the polynucleotide sequences disclosed herein are provided. The 
desired change .n gene expression can be achieved through the use of antisense 
polynucleotides or ribozymes that bind and/or cleave the mRNA transcribed from the 
gene (Albert and Morris, 1994, Trends Pharmacol. Sci. 15(7): 250-254; Lavarosky et al, 1997, 
30 Biochcr,^. Mol. Med. 62(1): 11-22; and Hampel, 1998, Prog. Nucleic Acid Res. Mol. Brol. 58: 1- 
39- all of which are incorporated by reference herein). Transgenic animals that have 
multiple copies of the sene(s) corresponding to the polynucleotide sequences disclosed 
herein, preferably produced by transformation of cells with genetic constructs that are 
stably maintained within the transformed cells and their progeny, are provided. 
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Transgenic antoals U,., hav. modified genefc control region. ,ha. increase or reduce 
gene expression levels, or fta. change temporal or spadal patterns of gene expression, are 
also provided (see European Paten. No. 0 649 464 Bl. incorporated by reference herein) 
In addttion. organisms are provided in which the gene(s) corresponding to the 
polynucleotide sequences disclosed herein have been partially or completely inactivated 
through insertion of extraneous sequences into the corresponding genefs) or through 
delehon of all or par. of the corresponding gene(s). Partial or complete gene inact,vation 
can be accomplished through inserhon, preferably followed by imprecise excision, of 
^a„e elements (Plaster., 1992. Sy»ss«,s 14(9): 629^3; 2„aal « ./., 1993, Pr.c. « 
^c... 5„. USA ,0,16,: 7431-7435; Clar. 1994, Pro. N., A^. Sci. USA ,1,2,: 719-722^ 
all of wwch are incorporated by reference herein,, or through homologous recombination' 
preterab^ detected by posidve/negative genehc selecHon strategies (Mansour < 1988' 

5 '""-'"^ =™ 3- 

5,616.491: and 5.679.523; all of which are incorporated by „ference herein,. These 
orgamsms with altered gene express.on are preferably eulcaryotes and more preferably 

the study of disorders involving the corresponding gene(s), and for the development of 
as^y systems for ,he idendfication „, molecules that interact wiU, the protein produces, 
of the corresponding gene(s,. 

"';^-"'^P-=.-'*^P«sen.^venho„ismembra„.bound(e.g.,isarecep.or), 

protem ,s fully secreted from the cell in which it is expressed. The intracellular and 
^ansmembrane domams of proteins of the mvenHon can be idendhed in accordance with 
Known techniques for determination ofsuch domains from sequence informahon 

amino ac.r'" '"T'"" '"""'"'^ °' """"'^ P'*'- 

.mmoac,ds«,uencelengu..hatarea.least25%,morepreferablyatleas.50%,andmos. 
«a.leas,75%,of,heleng.hofadisclosed protein and ^^^^ 

de„h.y,„.thd,atdisclosed protein, Wherescquenceidenhtyisdetermined by comparlg 

.dantity whtle mm.m,z.„g sequence gaps. Also included in the present invenUon are 
protems and protein fragments that contain a segment preferably comprising 8 or more 
(more preferably 20 or more, most preferably 30 or more, condguous amino acl Z 
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shares at least 75% sequence identity (more preferably, at least 85% identity; most 
preferably at least 95% identity) with any such segment of any of the disclosed proteins. 

Species homologues of the disclosed polynucleotides and proteins are also 
provided by the present invention. As used herein, a "species homologue" is a protein or 
polynucleotide with a different species of origin from that of a given protein or 
polynucleotide, but with signiHcant sequence similarity to the given protein or 
polynucleotide. Preferably, polynucleotide species homologues have at least 60% sequence 
identity (more preferably, at least 75% identity; most preferably at least 90% idenhty) wxth 
the given polynucleotide, and protein species homologues have at least 30% sequence 
identity (more preferably, at least 45% identity; most preferably at least 60% identity) v.Uh 
the given protein, where sequence identity is determined by comparing the nucleotide 
sequences of the polynucleotides or the amino add sequences of the proteins when 
aligned so as to maximize overlap and identity while minimizing sequence gaps. Species 
homologues may be isolated and identified by making suitable probes or primers from 
, the sequences provided herein and screening a suitable nucleic acid source from the 
desired species. Preferably, species homologues are those isolated from mammalian 
species. Most preferably, species homologues are those isolated from certain mammalian 
species such as. for example. Pan troglodytes, Gorilla gorUla, Pongo pygmaeiiS, Hylobatcs 
concolor. Macaca nndalla, Papio papio, Papio hamadryas, Cercopilhecus acthiops. Cebus capucrnus, 
0 Aotus trmrgatus, Sanguinus oedipus, Microcebus murmus, Mus musculus, Rattus norvegKus, 
Cricctulus griscus, Fclis catus, Mt^stela visors, Canis familiaris, Oryctolagus cuniculus, Bos taurus, 
Ovis ar.cs, Sus scrofa, and Equus caballus, for which genetic maps have been created 
allowing the identification of syntenic relationships between the genomic organization of 
genes in one species and the genomic organization of the related genes in another species 
, 5 (O'Brien and Seuanez, 1988, Ann. Rev. Genet. 22: 323-351; O'Brien et al, 1993, Nature 
Genetics 3:103-112; Johansson ei al, 1995, Genomics 25: 682-690; Lyons et al, 1997, Nature 
Genetics 15: 47-56; O'Brien al, 1997, Trends in Genetics 13(10): 393-399; Carver and Stubbs, 
1997, Genome Research 7:1123-1137; all of which are incorporated by reference herein). 

The invention also encompasses allelic variants of the disclosed polynucleotides 
3 0 or proteins; that is, naturally-occurring alternative forms of the isolated polynucleotides 
which also encode proteins which are identical or have significantly similar sequences to 
those encoded by the disclosed polynucleotides. Preferably, allelic variants have at least 
60% sequence identity (more preferably, at least 75% identity; most preferably at least 90% 
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.dendW wi* the giv™ polynuckoHde. where sequence idemUy is de^nnined by 
oomparing nuCeoUde sequences of the poiynucleoUdes when aligned so as to maximize 

overlap and idendty while minimizing sequence gaps. AUelic variants may be isola»d and 
.denniied by malungsui.ableprobesorprimersf,.m Resequences provided herein and 

screenrng a suirable nucieic acid source ftom indrviduals o, .he appropriate species 

The .nvention also includes polynucleoHdes wi,h sequences compiemenrary ,o 
those of the polynucleotides disclosed herein. 

The present invenHon also includes polynucleotides dv,t hybridize under reduced 
st^gency conditions, more preferably stringent conditions, and most preferably highly 
strmgen. conditions, to polynucleoHdes described herein. H.ampL of s Jngenc 
con .hons are shown in the table below: highly stringent conditions are those that are a 
least as stnngent as, for example, conditions A-F; stringent conditions are at least as 

as stringent as, for example, conditions M-R. 
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hybridizing n polynucj.ohde .o a '-f ^'^t^ptl^n^^^^^^^^ sequence are hybr.di.ed, the 

or regions of optimal sequence ^■"P'";'"^"'";*^- . , pr)TA pH 7.4) can be substituted for SSC 

3 5 hybridization buffer (lNa*l for USSC = 0.165 M). 
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Addmo^l examples of .t±,g«^condmo„sforpolynudeoHdehybridiza«o„are 
provded .„ Sambrook, ,., E.F. fti^ch, a„d T. Maniatis, 1989. M.,ecu„r O^in,: ^ 
i^^or..ry M«„»,, Cold Spring H.^r Laboratory Pre., Cold Spring Harbor, NV 
chap^9a.dn.a,,dC„rr»,P™,oc*/„M„to,„B/*s,,,995.EM.A„subele^ 
5 '<">">^"ey^So„s.I„c.,sec«o„s2.10and6.3^.4,i„corpora.edherei„byre,erence 

Preferably, ea* such hybridizing polynucteoude has a lengih ,ha. is a. leas. 
25 .(.ore preferably a. leas. 50%, and „bs, preferably a. leas, 75%, of d.e length o, .he 
polynucleohde of .he presen. invenfon to which i. hybridi.es, and has a. Ls. 60% 

10 95/« ,denh.y, „,th .he polynucleotide of the presen. invenbon ,o which i. hybridizes 
w ere sequence idenH.y is detennined by comparing «.e sequences of the hybridizing 

Kauf™,n„ , K, , *^f'^~P^'^ «P'"«°" vectors disclosed in 

Kauftnan c, Nucleic Acids Res. 09, 4485^90 (1991, in order to produce .he protein 

^e».b.a„.ly.Ma„ys„itablee.pres3io„co„.olse,ue„cesareWn..hea. 
methods Of expressing recombinant proteins are also Known and are exemplified in R 

m,»dmca„s.hattheisola.edpo,y„ucleo«deof.hei„ve„ho„andanexpressionco„J 

b a hos. cell „h,ch has been transformed (transfected, with the ligated 
polynucleonde/expressionconh-ol sequence. 

25 orote T"^, " """" ^"^ -P— of the 

protein. Mamma ian host celk inHtiHo . r » me 

'-A^ary (CHO) cells, human kidnev 293 cplk ^ 

cells 3T3 cells CVl . ^ ^P'^^""^' A431 cells, human Colo205 

Is, 373 cells, CV-1 cells, other transformed primate cell lines, normal diploid cells cell 
strams denved from in vitro cult,,™ „( . 

-n vitro culture of primary t^pue, primary expiants HeLa cells 
mouse L cells, BHK,HL-60,U937,HaK or Jurka. cells ■ HeLa ceils, 

3 0 Altemahvely, it may be possible to produce dte protein in lower eukaryo.es such 

Kast or in prokaryotes such as bacteria. Poten«al,y suttable yeast strain IcL 
— , Sc,„W*r„.,,,, ^^^^ 

yeast stra,5_capab,e .of expressing heterologous proteins. PotenUally suitable bacterial 
«ra.ns mclude ™. ,,_^„^ / -^^^^ 
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.ttain capable of .xpr^sing he^rologous prC^ins. « .h. pro«in is made in yeas, or 
bacteria, i. may be necessary ,0 modify .b. protein produced «,erein, for exampU by 
pbosphory.a«onorgiycosyla.onof.heappropria.esi«s.inorder.oob.ainme~ 

prol. such covaien, a«achmen,s may be accomplished using i».own chemrcal or 

enzymatic methods. 

The protein may also be produced by operab.y linking .he isolated polynndeobde 
of .he invenhon to sui^ble con«ol set^rcnces in one or more insec. expression vec«,rs, 
and employing an insec. expression system. Ma.eria,s and meU^ods for 
baculovirus/insec. cell expression sysrems are commercially available in «t forrMrom 
. , invitrogen, San Diego, California, US.A. (the M.xBac<S >.«), and such methods are 
Jeil.<nownintheart,asdescribedinSummersandSmith,T....»a..^^ 
,..„..„ ,19871, incorporated herein by reference. As used herem, an 

cell capable o, expT^sing a polynucleotide of the present tnvennon 
-Bansformed^^^^^ ^ ^^^^^^^ ^ ^^^^^^^ ^^^^^ „ansformed host cells 

under culture conditions suitable .o express .he rocombinan, protein. The resulttng 
expressed protein may then be purified from such culture (i.e., from culture medtum o 
eel extracts, using Known purification processes, such as gel filiation and ton exchange 
Lmatography. The purificaHon of the pro.ein may also include an affmuy column 
:0 con.aini„ a en« which will bind to the protein, one or more column steps over such 
affinity resins as concanavalin A-agarose, heparin-toyopearl® or Obacrom blue 3GA 
Sepbaro.se®; one or more steps involving hydrophobic interachon chromatography usutg 
such resins as phenyl ether, butyl ether, or propyl ether; or immunoaff.n,ty 

chromatography- wV.irh 
Alternatively, the protein of the invenhon may also be expressed m a form whtch 
will facilitate purification. For example, it may be expressed as a fusion protem, such as 
those o, maltose binding protein ,MBP), gluta*io„e-S..ransferase (GST, or .b.oredoxm 
(TRX,. Kifs for expression and purification of such fusion profeins are commerctaUy 
available from New England BioLab (Beverly, MA,, Pharmacia (Piscataway. NI) and 
30 InVitrogen, respectively. The protein can also be tagged with an epitope and 
subsequently purified by using a specific anfibody directed .o such ep..ope. One such 
epitope (-Hag-) is commercially available from Kodak (New Haven, CT). 

FinaUy, one or more reverse-phase high perfonnance liquid chromatography (RP- 
, HPLC, steps employng hydrophobic RP-HPLC media, e.g., silica gel having pendant 
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prov d . „a,„ homogeneous ,.o>a.ed .co..i„,„, p,o.ei„. ^ ^^.iZ 
pu^ ed ,s .u...n..„ o, o... , ^J^J^ 

5 ""hth^ present .nvention as an -isolated protein.- 

The protem „, the invention .nay also be.exptessed as a product of transgenic 
animals, e.g., as a component of the millc of ' mnsgcmc 

atech,tacteri.edhysoma.icorgetm™lt^r 7'°""'''^-"^ 

protein. contammg a nucleotide sequence encoding the 

" Methodrf™::;::" r 7 ~ 
w„ to those s J : rr : '~ ^^-"^^ 

Virtue of sharin, ^y^a-etically^onstruced protein sequences, by 

charactir: h'rnsr"" T""^ ~- 

- .ncluding protein al 7 ^7=:! ' " 

i^munoiogica, suhstitutl for nah. pi T ^ " 
rnrr,^. ^ . '^"^ proteins in screening of therapeutic 

compounds and in immunological processes for the development of anLdies 

The proteins provided herein also include proteins characterized by amino acid 

^0 p::LT:;:::rrrr"^T~^ 

engineered. For example, modifications in the peptide or DNA 

■nsr o:r:r:;::::r- 
. ::::rd:::rr'*~ 

— orde,et.o„reta~:~:^^^^^^^^ 
Other fragments and derivative.: nf tko o , 
30 expected to r.^.• ^""^^^ ^^'l^^^^es of proteins which would be 

given the disclosures herein Such n,oH f ^ y ^nose skilJed m the art 

presentinventon. --^.f-'.ons are believed to be encompassed by the 



44 



PCT/US98/11210 

WO 98/55614 



TTgPR AND BT ^T r^rz^rAI ACTIVITY 

-n.e polynucleotides and proteins of the present invention are expected to exlubU 
one or more of the uses or biological activities (including those associated with assays 
Cited herein) identified below. Uses or activities described for proteins of the present 
invenHonn.aybeprovidedbyadministrationoruseofsuchprotemsorbyadn.in.strat.on 

or use of polynucleotides encoding such proteins(such as, for example,in gene therap.es 
or vectors suitable for introduction of DNA). 

Rp.;parch U? f^ and Utiliries 

Thepoly„udeoHdesprovid.dby.hcpr.se„.inv„«o„canbeus.dW*e,=se«r* 
co™n,u„„v .or variou. purposes. The polynudeotides can be used .o expr^s 
«o™b,„an, protein for analysis, chara«eri».ion or *erapeu«c use; as ^rkers fo 
„3,ues ,n which .he corresponding prorein is pre(eren.iaiiy expressed e,.her 
c<,nsti.u„»e.yora,apamcu,ars.aseo.«ssuedi«eren«.«onordevelop,nen,orind,sease 

5 s,a.es,. as molecular weigh, markers on Souihem gels; as chromosome markers or .ags 
(When labeled, .o ideniify chromosomes or ro map related gene positions; to compare 
with endogenous DNA sequences in pahents to identify po,en«al genetic disorders; as 
probes ,o hybridize and thus discover novel, related DNA sequences; as a source of 
InformaHon 'to derive PCR primers for geneHc fingerprinting; as a probe to "subtract-ou. 
, 0 known sequence, in the process of discovering other novel polynucleotides; for selecbng 
■ and makmg oligomers for attachment to a "gene chip or other support, indudmg for 
exam,nahon o, expression patterns; to raise anti-protein antibodies us,ng DNA 
immun,.at.„„,ech^ques; and asanantigento raise anh-DNAantibodies or Cictanothe 

immune response. Where the polynudeohde encodes a protein which binds or po.enna,^ 
2S binds to another protein (such as, for example, in a receptor-ligand interaction, the 
polvnuclctide can also be used in interaction trap assays (such as, for example those 
described m Gyurts e, 1993, Ce„ 75; 791-803 and in Rossi e. 1997, Pr.c. N,.f. Ma,. 
Sc, USA 94; 8405-8410. all of which are incorporated by reference herein) to .dent-fy 
polynucleotides encoding the other protein with which binding occurs or to identify 
3 0 inhibitors of the binding interaction. 

The proteins provided by the present invention can similarly be used m assay to 
determine biological activity, including in a panel of multiple proteins for high- 
throughput screening; to raise antibodies or to elicit another immune response; as a 
gent (including the labeled reagent) in assays designed to quantitatively determine 
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.he co^.p„na„g p„,,„ ^ p,,,,,^,^„^ ^^^^^ ch 

5 binds to another protein (such as for e,.amnio • F^tennaxiy 

K "wn as, ror example, in a receptor- igand interaction^ 

grade or k,t format for commercializatton as research products 
art. Refe«„<^ <,,„^,„g ^^^^^^^ 

^.gTecteques -Acad«,„cP,^, Berger,S.L. and AJ!.Kimmeleds., 1987. 



Nutritinnal TTc^o 



or amino actd snpp^ml u^s a ' 
source ofcarbohvd'ate ^ZZ T "^^ ' "'""^^ " " 

be added to the L , a "a! " °' invention can 

or liquid prep 11 '^-'"'""^ " ' ^P^'^ 

2S caps ies. ^^JT ^ ~- 
can be addedttTe "T'"'" ' " P°'ynucleo.ide o, the invenHon 

added to the medtum ,n or on which the microorganism is culn^red. 

aaasineand Cell Prniif.ra«on ' DifferenKaH.. 
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evidence by any one o. a number of routine (aCor dependent eeU proliferation assays 
I J «, wUHouf I.,..«on, DA., OMC, T>0, B. B,/^. Ba^, 
MC9/aM.,preBM.),2E8.RB5,DM,mTn65,HT2,CTLU,Tr-l,M07eandCMK. 

5 The activityof a protein of e.e invention may, among otiter means, be measured 

by the following methods: ^ „ »Kr,cA 

Assays for T-celi or thymocyte proliferation include without Umttation tho^ 
descnbed^:CurrentPro,oco,sinImmu„o.osy.EdbyrBXoUsan,A.MKruisb^Ka,^. 

Marguiies, E.M. Shevach, W Strober, Pub. Greets Publishing A--^ 
,0 .nterscience(Chap.er3,.Vitro,ssaysforMouseLymph<^.ePunctio^^^^^^^ 

• Ti TaWai pt al ]. Immunol. I37:34y4-J5uu, i^joo, 

7 Immunologic shidies m Humans), Takai et ai., j. i 

LagnoiUet!,.,,.— .14.1706.1712, imBcr^gnollietaUCelluUrlmmunol g^ 
135:3r7-341, 1991; Ber.agnolU, et al., ,. Immunol. 149.3778-3783, 1992; Bowman e. al., ,. 
Immunol. 152: 1756-1761, 1994. 

Assays lor cyto.ne production and/or proliferation o, spleen cells, lymph 
cells or thymocytes include, without limitation, those described in: Polyclonal T ee 1 
s.ulation,K^isb..,A.M.andS^a.,E...^^^^^^ 

, IF.. Coliean eds Vol 1 PP- 6.8.1-6.8.8, John Wiley and Sons, Toronto. 1994. 
20 Jmmimo/ogT/. I-E.e.a.Cohganeas. vol yy ^ i „,.v,r,r.r,iptic 

Assays for proliferation and differentiation of hematopo,etic and lymphop-tic 
u .,■ ■, «„n those described in: Measurement of Human and Murme 
cells include, without limitation, those descrioeo „oi„r„rr™l 
mterleuidn 2 and .nterleuldn 4, Bonomly, IC, Davis, US. and Lipsky, P.E. In Crrc 
, 1 r , mlisan eds Vol 1 pp. 6.3. W.3.12, John Wiley and Sons, 
Protocols in Immiitiologv- l-E "- ^""Pl^ k,,„,~. 
,S Toronto 1991; deVries et al., J. Exp. Med. 173:1205-1211, 1991; Moreau et al., Natiiie 
^692, 19S. Greenberger e. a,., Proc. Nati. Acad. Sci. U.S.A. S0:2931-293 , . 83; 
Measurement of mouse and human interleuHn 6 - Nordan, . In C„rr.. Pro oco, • 
,„„,,™,o«y.,.E.e..CoUganeds.Vollpp.6.6.1-6.6.5,,ohn Wiley andSons,Toron.^9^^^^ 

smith et al., Proc. Natl. Acad. Sci. U.S.A. 83:1857-1861, 1986; Measurement of human 
30 Lrleu.in^-Benne.t,P.,Glannotti,^,CiarU,S.C.andTurner,K.,.lnC..r„,.o,^^^^^ 
,„ ,.™,-J,.^Ee.a.Coliganeds. vol 1 pp.6.15.1 lohn Wiley and Sons,Toronto. im 

Measun^men, of mouse and human InterleuRin 9 - Ciarletia, A,, Gi.nno.ti, ■.^'•*-^<=- 
and Turner, K.]. In Curren, Prolocols m mmunolo^. J.E.e.a. Coligan eds. Vol 1 pp. 613.1, 

John Wiley and Sons, Toronto. 1991 . 
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5 E.M. Sh.vach, W Sm,ber Pub r i' ^-^^ ""S'^'^- 

(Ch,p..3, In Vi. It 'Cm T ' ""=«-ce 

p... ..... A./:rr;:rr~:""-'^^^^^^^^^^ 

10 140:508-512,1988. Takai et al., J. Immunol. 

."~.u.„.4:r~:rr^^^ 

dUeas.. causes by vl , r"""' 

P-e.„ .He -^^--.ab.e using a 

such as canaidJs. Ccolt^ T "'"^ """"^ 
5 be uselul where . bo»I I °' '"^ P'^" ™y aUo 

-.«.e„, o, cancer """^ "'^ .n «,e 

-e„.:r:::r:::::: ^ » — p-n. 
-pus ...ema..: rz t;:" L^T ~ 

Gulllain-Barre syndrome aulo™ P"'"°-ry inflammadon. 
~,a sravl, ^"0:7 ^-'>^- 
SucHapro.el„oahpres;„:tr"^ 

reacdonsandcondlHoL sulaTaTI 7 "'^'-^'^ 

P-.e»s. 0.er Condi;! r:r ~''''''"^"^'^'°-'^-~^ 

Which .mmune suppression Is desired (including, for 
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„a«,p.e, ors=n .a„.p.»««on,, may a.o «e..ble using a prCein o< p^. 

""'us.g.ep..insonhe — i.„aya>soWpo..He,oi— ^^^^^^^ 
i„ a „»n.be. of ways. Down ,e^..«on may be in .he fonn of inhibiHng o. b,o*.ng an 
S ^pons/a..ady .n progress o. .ay invoke p— .he inducHon o an 

H Jons. Tbeh.nc«onso.ac«va«dTce,Umaybeinhibi«dbys.ppress,ngT 

~ro.bvinaucingsp.cmc.oWa„.inTce„.,o,bo.K.,mm™^^^^^^ 
„,Tl..pons..s.n.a»y.na..,n„n-anasen.sp..^^^^^ 
.on«nuous.po3.e„<*.TceUs,o.besupp.e.s.vaa,^,. ^^^^^^^ 

immunosuppression m that It IS generally ^ y ..^nnstrated bv the lack 

. , ■ ■ ,«r.nt has ceased Operationally, tolerance can be demonstrated by tne 
the tolenzmg agent has ceased. ^ y tolerizing 

of a T cell response upon reexposure to specific anhgen m the 

,5 Oownregulatingorpreventingoneormoreantigenhinctionsdncludingwithout 
..honBlymVocyteanhgen^^^^^^^^^^^^^ 

high level lymphokine synthesis by activated T cells, wi p^r example, 

throueh its recognition as foreign by 1 cells, touowcu y ^ „ „r 

n nsplan.. The adminis«a«o„ =. a mCecuie which inhibit o. blocKs .n„ < 
a ;7 Tmphocy. anhgen wi.h i.s nan..a, >igand(s, on i™n,une ceUs (such as a soIuUe 
lonoL L L o< a pephde having acHvi^y aione in conjunchon „..h a 
.5 _.cio„noUpepHdeh.v.,ganacHvi,yofano.he,Biymphocy.eanhg«,,.^^^^ 
1 B7-3, or biocKing anhbody), prior .o „ansp,an.ahon can ,ead .0 .he b.nd.ng c. he 
L, Jie .o .he na.ura, >iga„d(s, o„ .he immnne cehs wi.hou. — n. ^ 
Irresponding cos.imuia.ory signai. BioCing B ,yn,phocy« anhgen h^nchon in .h. 
: Ir prevel cy.oidne syn.he3is by immune ceiK such as T ceUs, and .hus a« as an 
30 rmmunosuppressan.. Moreover, .he iac. o, coshmuiahon may a,so be su hcen. .0 

aZize .,!e T ceiis. .hereby inducing .oierance in a subjeC. Induchon c, ong-.^ 
.„,e,!ncebyB,ymphocy..anhgen*.ocHngreagen.smay avoid .henecess,.yo.repea,ed 

Jr^JJo, .hese biocidng reagen.. To achieve suBicien. immunosuppression or 
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used to examin. fv, ■ grafts m mice, both of which have been 

used to examine the immunosuppressive effects of CTLA4I<. f ■ 

describedinLen3choweU/.,Science257:789-792 4^^^^^^^^ 

Sci USA, .9:11102-11105 (1992) In add J ' 

- -da.ent. Immuno.; ^^en^^^^^^^ ZZ ^^"^ 

determine the effect of hlo-^- x,, ^^S^- PP- 846-847) can be used to 

— „ . ::::::j:r:r;\r:rr 

receptonhgand interactions of B lvm„h„ , »' ' '^Us by d^niphng 

20 aoSva«o„ and preven, p,^„l T" '" '"""^ ^= "^^ '"h'"" ^ «U 
~y b. involved in Z dt —"bodies or T oe,l-d«ived cyioicines „hich 

anH.en.p.., .o,:j:::: ^ :r'rr^- ""^"^ '^^^--'^ ™^ 

-he disease. Tl,e eHicacv of bloT '""S"'^™ ■«"<^' 

disorders can ^ ^'^-'"^ " '"-^a"". --n™,„„e 

- .u„an a«oi.„re :2 Tr 7" " -deis of 

-epbali„s, syste^ict re - "'"'^ """"^ 

™ri„eau.oi.::„: - -^^"^ 

".-e.pe._, j:~:r;:::rd"'°'^"'""='"^ 

Press. New York, „89, pp. 840.85,,. ' ""-noiosy. Raven 

" as a 2„?:ft":":a::r""°"'""""'^°"-'''^°-'=-- 
upres.,aHo„ofin,:::t;:~:'~ - - --py. 

'e.Po^ore«ei«n,ani..~: :;::t °""r^-« 
response (hrougl, sHmul.d„„ R i ! '^""^S >" immune 

8 sn„u,ab„s B lymphocyte anHgen funcHon „>ay be usefu, in cases of 
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^, i„.ec«on. in addi«on, sys»n,ic v... dU=a,=s su* as W,u«>z., _ co^ 

.„a encaph3H«3 ^igh. be aUevi.«d by .h. .dn,in..a.io„ of n- fonns o, B 

lymphocyte antigens systemically. . r , ^ „=.«pnt 

M,emaHv.,y,an«-v,„l — re.po»s.s„aybeerf.ncedmanmf^^p...en. 

S by «.ov^. T CUS from pa«e„., cos«mulaUng .he T cells in viiro with vira^ a.«g«-- 
pulsed Ar^s ei.her expressing a pepHde of me preset. mven«o„ or .oge*er «,«. a 
atory for™ of a soluble pep.de o, *e presen, — a,>d reln„odue.n, me.„ 
::.c.valdTeelUl„.o.bepaHen..A.o*er™e.cdofe«n«-v..l — 

^esponses would be .o isolate infeCed celU .roru a pa«en., '^^-^^^^'^^^'^ 
10 add encoding a protein of .he presen. invenHon as described herem such .ha. ce Us 
elr ss an o a porhon of .he prCein on .heir surface, and rein„oduce .he «ns<ec.ed 
cI Lo .he pa«en.. The infeCed cells would now be capable o, del.venng a 
cos«mula.ory signal .o, and .hereby acSva«,T cells 

1„ ano.hTr applicaHon, up regulahon or enbancemen. o, anhgen funcbon 
15 (preferably B lyn,phocy,e anHgen func.ion, may be useful in .he inducnon o . mor 
LunijTu:orce,,s,c..,sarcoma,melanoma,lymphoma,leu.emia^^^^^^^^^^ 

carcinoma) .rans.e«ed wi.h a nucleic acid encoding a. leas, one pephde of dre presen 
TnLion an be adminis.ered .o a subjec. ,o overcome nrmor-specific .olerance m he 
slice.. If desired, .he hrmor cell canbe.ansfec«d.oe.pressacombinabono< pep d^ 

,0 Pot example, .umor cells ob.ained from a pa«en. can be nansfeCed „ w..h an 
rLo„vec,ord,rech„g,heexpressionofapep«deh.vingB7.2-,il<eac..v..yao„e^^^ 

liuncHon „i,b a pephde having B7.1-l..e ac.ivi.y and/or B7-3-Ulce acuvrry. Th 
nal ced nrmor cells are rearmed .o .he p.hen. .» resul. m expression o, .he peph 
Ze surface „, .he .a„s,ec.ed cell. AUemabvely, gene .erapy .echni.ue, can be used 
25 .o.arEe.a.umorceUfor.ransfec.ionii...iw. 

The presence o. .he pepHde of ,he presen. mven.ion having .he ac,.v..y of a B 
,ymphocv.e a„.igen(s, on .he surface o, .he nrmor cell provides .he necessa^ 

coslulafion signal .o T cells .o induce a T cell med,a.ed — -^^-J^^^^ 
„ans.ec.edhrmorcells.lnaddihon.n.mcrcells«hichlac.MHCclassorMHCc..n 

3 0 molecules, or which fail .o reexpress sufHcien. amoun. of MHC Cass . or MHC ^ s 
molecules, can be nansfeced wi.h nucleic acid encoding all or a poruon of a 
; oplasmic-domam .runca.ed porHon, o, an MHC class 1 a chain pro.e.n and P 
:i:o,obu,inpro.emoranM„Cclassn„chainpro.einandanMHCaa.n^^^^^^^ 

pro.ein .o .hereby express MHC class I or MHC class II pro..ms on .he ceU 
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Expression of the appropriatedassIorclassnMHr • 

anesaBe a.„sfruct which btok. , Optowliy, a g^ne encoding an 

S a. a,, invariant chain^n l^t " ''"'^ '^'"^^'^ "-^^ 

an«g.„3.na inaucZ^^^il f " '"■"^ ^^^"-^ 

immune ^„„3e in a hriri -^"^^ *^ -*ated 

.oWancein Lsu^L ™^ '° °— "—-specific 

" .y«-ei::gt:i::r"°''^^'---"-— ----.-me.„^ 

lin>itaaon,th^dl^L'"r'''"°'T '""""^"^ Q^otoxidty include, without 

-s.e.o.H.Mar;:::^^^^^^^^ 

15 and Wney-lnterscience (Chapter 3 i/^t "'"^ '"'"^"^^^^^'^^^^^^ 

3.I9;Chapter7,wJj:,^^^^^^^^^^^^ 

Herrmann etal. J. Immunol. 128 1968-1974 IPS'? w . 
J. Immunol. 135:1564-1572 iQsq- t • , ^^'^■i^ba 1974, 1982; Handa et al., 

I Imxv, , , ' ^^'^^^^'^*^''J-taunol. 137:3494-3500 19RA T ^ ■ . 

J. Immunol. 140:508-512 iqrr. u ' ^^kai et al., 

20 1981; He.xn.nn e, a, 78:2™, 

V , ■'■ '""KUnol. 137:3494-3500 19IK- B 

Virology 61:1992-:99e; Takai et >i I , , ' Bowmanel al., J. 

CeUula, hn^unology .33:327-3^, , , 7""°'- « 

A«ays tot tlll-depend „ " ' 

- .w.ch wi„ idenfity, a^ongC ^^"^ 

responses and that affect ThI /Ih2 n n "^P^""™ ""•"""V 

an-ibody producHon, Mond, ,,. and Btunjll m InT"^ '"""'"^ 

thosedescribed in: Cutten, Protocol , ""^o"' 
aH.Marg„hes,aM.She:rwl:^7'°^-^^''-^-<=°"^--^-'<^"is^^^ 

IntersdencefChapterS InVit,„„ , '"""^""^ W'^y- 

3,InV.tn,.ssaysforMou.eLy„pho^eFunc.on3.1-3.19;Ch,p,L 
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I Immunol. 140:508-512. 1988; Be«agnoUie,al,). Immunol. 149.3778-3783. 1992. 

L,mc cell-.ep.nden. ^ys (w« wUl ide„«iy. -on, o^. ,r.^ 
expressedbydendH«ccellsfl,a..cHv,«nalveT.cells)lnclude.wi.hou,limi««on,.^^^ 

expressea y , , i ■i4.t536-544 1995; Inaba et al., Journal of 

^ described in: Guery et al., J. Immunol. 134.536 544, , 
Cnmenul MedlOne 173:549-559. 1991; Maca,onla e. aU 

154^71-5079,1995;Po,g.do.e.al.,,ou„.a.o.BxpeHmen.alMed,c.nel82^»^^^^ 

Nair e. al.. ,oumal of VUCo^ 67:4062-4069. 1993; Huang et al.. 
Z: MacaLa e. al.. lou^al o. H.pertmen.al Medicine 169:1255-1264. 19^; Bha^w 
10 eral., Iou„.a, of Clinical lnves«g.«on 94:797-807. 1994; and lna.a e. al,. ,oumal 
Exoerimental Medicine 172:631-640,1990. 

Assays fo, lymphocyle su„ival/.pop.„sis (which will identify, among o.h « 
p,o.einrjp.Jfa;op>osisa,.etsupe.an.geninducHona„dp..^^^^^^^ 
Unocy-ch— is,incluae.wi.hou.limi.a«on.^osedescnt»^^ 
.S I.a..,Cy.ome«yl3:795-80S.1992;Cotc.ycae,alUu.em,^^^^^^ 

Cancer Research 53:1945-1951. 1993; Uoh el al. Cell 66^3 243^ . 
Journal of —logy 145:4037-4045. 1990; Zamai e, al.. Cyfomefry 14.891-897. 1993. 
Gorczycaetal.,ln.emaHonaUoumalofOncologyl:639-648.1992. 

Assays for proteins that influence early steps of T-«ll comm.hnen. and 
..Jmenl in Je. wrthout limitahon. 

]T iripnir-i- P-^r'^^^^y Activity 

and consequently, in the treamten. o, myeloid or lymphoid cell deficiences. Even 

::;:h::giciachvity..pportof»^^^^ 

LtdicatesLlvementinregula^S— o.esis.e.g.insupporhng.^^^^^^ 
proliferation of erythroid progenitor cells alone or in comhinanon wrth « ' J 
30 Lrehy indicating utility, for example, in treating various ^''^^ ^ ^-^^^ 
coniunction with irradiation/chemotherapy to stimulate the produCon of ryt^d 
pre^ursorsand/orerythroidcelK.supportingthegrow^randpr— 
celU such as granulocytes and monocytes/macrophages (i.e.. trad.honal CSF acnv,^ 
utU. for example, in conjunchon with chemotherapy to prevent or treat consequent 
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p.o.„r:::r:r:::r;:r^'""'"'^^^^ 

8.:290..2«5,„,3 ^"""SV >3.473^8., ,,,3; McClanahan e. Blood 

Nv. H,: rrr': f""' —wvo.. 
wu.... N.„:::;^"^:::::r ^^^^^^^^^ : - 

1994; Cobblestone area formln, „ ^i»™=nt.I Hematology 22:353-359, 

c... H... p«sbne;rr: ■ " 

to K ^^'^''^y-Liss,Inc..,New York MY 1QO.. T 

term bone marrow cultures in th^ „ ' ^°"g 

Wiley-Liss. Inc. New York NY 1 J , "'• >«-l'«. 

ork. NY. 1994; Long cuta>„ ^^^^^^^^^ 
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„.,. ,„ C„m,. ^H«..P.* Ce„s. R.L F^sh^y, .i. ods. Vol pp. 139-162. WUey-LUs, 
Inc., New York, NY. 1994. 



Tissue Gro wth Activity 

5 



Tissue Ur "WTn /^mvnY 

A protein o( present invention aUo .nay have uHlity in compositions used or 
bone, cartila^,.e„d„n,ii.an.entand/or nerve «ssue.r„„tKor regeneration as weJUs 

for wound KeaUng and tissue repair and replacement, and in the treatment o, bums. 
"".ll"onhepresentinvenHon,wMcHinducescarH,a.eana/orbone.rowth 
10 in Circumstances where hone is not normally formed, has application in the hea nS o 
hone fractures and cartilage damage or defects in humans and other ammals. Such a 
preparationemployingaprotoinoftheinvenHonmayhaveprophylachcuseinc^^^^ 

wen as open fracture reduction and also in the improved fixadon of art.f,c.a, ,o.n... D 
„.„ hone formation induced hy an osteogenic agent contributes to the reparr of 
IS congenital, trauma induced, or oncologic resection induced craniofacial defects, and also 
is useful in cosmetic plastic surgery. 

A protein of this invenHon may also be used in the treatment of penodont. 
disease, and in other tooth repair processes. Such agents may provide - —en 
,0 attract bone-forming cells, stimulate growth of bone-forming cells or induce 
.„ differen.i.tionofprogemtorso,hone..ormingcells.Aprot.ino,theinvenhonm^^^^^^^ 
be useful in the treatment o, osteoporosis or osteoarthritis, such as through shmulahon 
of bone and/or cartilage repa.r or by hlocldng inflammation or processes of t.sue 
destruchon (collagenase activity, osteoclast acdvity, etc., mediated by .nflammatory 

'"other category of tissue regeneration acdvity that may he attributable to the 
protem of the present invention is tendon/ligamen, formation. A protein of the present 
Invention, which induces tendon/ligament-like tissue or other fssue formatton m 
Circumstances where such hssue ,s not normally formed, has application in the heaUng of 
tendon or ligament tears, deformities and other tendon or ligament defects in humans and 
30 other animaU. Such a preparation employing a tendon/ligament-liKe "^^^ 
protein may have prophylactic use in prevenhng damage to tendon or l.gamen, hssue, as 
wen as use in the improved fixation of tendon or ligament to hone or other ussues. and 
in repairing defects to tendon or l.gament tissue. De novo tendon/ligament-U.e hssire 
formation induced by a composition of the present invenhon contributes to the repair of 
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5 di£fer.n«.do„ of progenitors of H ' "Sament-forming cdk, indue 

.-do„/,ig.„^, L~ " -'o-inS cUs. or indue grow* of 

composifL „, r J 7^"'""^"*° >o effect ti.„e repair. The 

,0 .hear.. ' ""'"""""'"^"^^'^-S^S-'^-arrierasi.wentoownin 

P«pher„ nervous sys.e„ H ""^ 

^au„a«cdisorderr„th 77 " 

= «-e. More sp j^fl^ " """-^ °' — 

Pertpherainervo:: 2 7 - '"^ 

.oca,.ed neurop:.hrr irr""^"^"'""'^"*^^^^ 

Parkinson. di„,„ ^>'^'^"' 

as Alzheimer's. 

ta. che.o.herapror « 77 -"*ns 
invenHon. ^^^^^ ™^ ^ «a.ab,e u.sing . pro.e.n of .he 

non.hea::r:d::::::::rr.:^^^ 

v.scu,ar.nsuf.iene.sur,Ja„..rar.::::^^^^^^^^^^^^^ 

=;:;:r:a:T-T— ^^^^^^^^ 

-prisingsL^:;";*^^ 

«--..ng.oa,::r::::rr:::^^^^^^^^^ 

also exhibit angiogenic activity. - ^ P^^^^^" ^^^-nvention n.ay 
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A protein of pr^' '-enSon m.y also useful for gu. pro«c«on or 
regeneraJn and —toflung or liver fibrosis.reper,usioniniuryinvario„s«ss.es, 

,r,dcondi«or« resulting from systemic cytokine damage. „Hrf,ibitins 
Apro.einofthepresentinvent,onmayalsobeusefulforpromo»nsor>nh.b.„ns 

; .ifferendaHon o, dssues desaibed above fromprecursor tissues or ceUs; or for .rOubibng 

the erowth of tissues described above. 

^ acttvity of a protein of the invention may, among other means, be measured 

by the following methods: ^^^^^^^ 

, , r:::;r:nrXrr .on. cartHage, .endo„. 

■° :te:rrp::in::ubiieationwo.wo,vo3s..nerv^^ 

1. M^ical Publishers, ;;r^eago, as modified by Haglstein and Mert. ,. Invest. 
Dermatol 71:382-84(1978). 

^rti"i"/^"^''bm Activity 

invention may also e^ibi, activin- « 
,0 activities, inhibins are characterized by their ability to inhibit the release of foUiC e 
slulating hormone (FSH), while achvins and are characterized by '"■"-V » 
ILate I release of follicle stimulating hormone (PSH,. Thus, a protein of «ve pr«e„ 
,r in heterodimers with a member o, the inhibin a family, may be useh^l 

. based on the ability of inhibins to decrea..^ fertility in female mammals 



25 



^vention,aloneorinhe,erodimerswith.membero,theinhibinafamily,may be useful 

::~::Irg:.;i;inm,lemamma,s.Adm.istrationofsuff..entamou^^^^ 

:ottrinhibIcaninduceir.erhlity,nthesemamm.U.A,te,na«ve,y,theproteu,^^^^^ 
I^ron.asahomod.merorasahe.erodime,witho.herprote.subun.tsothemhib.^ 
Zup may beusehilasafertility inducing .herapeuhc,basedupon.heab,l,ty of achv^n 

irilin— gPSHre.easehomcellsoftheante.or,tuitary.S.^^^^^^ 

30 United States Paten, 4,798,885. A protein of the invention may also be useh.. o 
lancementoftheon^tofferHlityinsexuallylmmaturemammaKsoastomcrea^he 

Ufehme reproductive performance of domesHc animals such as cows, sheep and p.gs. 

The achvity of a protein o, the invenhon may, among other means, be measured 
by the following methods: 
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^^au.Ac..sc,.u:r3::~^^ 

5 

ChemotarhV /rK^^oi,i„pH^ a.^;,^^.. 

a ri, ' ^°^'"°Pl^Is, epithelial and/or endothelial celk 

particular advantages in treatment of wounds and F 

•reatment of localized infections F . " 

neutrophils to ni„^ ' / ' °' monocytes or 

..ainstirrl:—^^^^^^^^^^ ^ ^ '~ 

can stinlriZt'd'"^"''""''"'^ ~" 
population. .r J2l 17 °' — 

n..ven,e„tof:,:xTrr""''^'""'"'^*°"'"^ 

ofceiiscanbereadiivll ?r "*'"°''*"''*^'^'"'P°P"''«- 
-y^orceiicrelotir™ ''^"^'"^■"^^^ 

..u,ef:::::;:::r""°''""™""°""---"---^ 

cHe.otat:::::::::™'^'""--- 
°'ce,,sacrossa„e„:r : 

cell population to anothe „ ' ""^ '"^^^^ <=' ""^ 

-ae^..out::rirc:zr:::rp:r— 

J E. Coligan. A.M. Kruisbeek D H , . "'""^'"Sy. Ed by 

P*.„g.ssoc.atesa„dwt:it^:r^^^^^^^^^ 

beta Chemokines 6.12 1-61. 28. T, K . """'f"" ^ ■2' Measurement of alpha and 

APMIS 103:„0-M6, l^^M^ ^ ^ '"T"' « - 

"^^^^'^"r.J. Immunol. 25- 1744-1748-/-.. u . . , 
Immunol. 152:5860-5867 1994- t^k . ' J- °f 

U 5867, 1994,Johnstonetal. J. oHmmunol. 153: 1762-1768;i994. 
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.T^^^„^^^^ ^ .r^rl Thrnmbolvtic A ctivity. 
A. . r J such a prCem is expec«d .o be .:s.fu, in — « o. various coagu auon 
S air— ev.-n«..in,wou„as«su>.„,.oni.au.as„^„^^^^ 

I *.o.bos. an. .o, an. p— o< 

Lfron,(sucKas,ior.«n,p,e,infa,cbono.caMiac.nacen.ralneivoussys,e.ves».s 

, „ " '"Z^ oi a p,o«in o. .be inven«on .ay, a.o„. o*e. nieans, be n>easu.e. 

.e..b:Ju„e.e.a...ain.P_,.™^ 

Res. 45:413-419, 1987; Humphrey et aU Fibnnolysis 5.71-79 (1991), bch 

15 35:467-474,1988. 

Rp rpr>tor/Li p;='"rl Activity 

X;;:-!;^;;;;;;^^ ..y a,so aen,ons„a.e a=Hv,.y as iece . . 

.ecepio. iLnds o. in.ib«o„ or agonis.s o. „cep»,/.i.and in.e„cbons. Exan, 1 o 
^ r „H. include without limitation, cytokine receptors and thetr 

XrZlvedincelUellinterachonsand their li,ands««ithou.,i,n^^ 
It adhes,on nrolecules (such as selectins, integrins and their brands, a^ 
1 .or/.i.and pairs involved in antigen presentation, antigen reco^thon and 
,5 rrople!.o.cIlu..randhun,ora,i,nniuneresp„r.es,Recep.orsand,i.ands.real^^ 

: Ir screening o, potentral peptide or s.a,l molecule inhibitors o .e reUv^ 
^eceptor/ligand inter.cHon. A pn^tein o. the present invenhon „nclud.ng w .hou 
^agments o, receptors and brands, nray themselves be use,u, as mh.b.tors o. 

30 -^"trrv^einoabeinvenbonmay,..^^^ 

^^"■'"aCL receptor.li.and achvity .dude without bmltahon ihr. 
described in:Curren.Protocolsb,.mmu„ology,Edby,.E.Co.igan,A.M.KrutsbeeRaH^ 

Margulies, E.M. Shevach, W.Strober, Pub. Greene Publishing Assocates and 
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B....a,., :;:.r 

5 1995. 1/^.59-68, 1994; Stitt et al., CeU 80:661-670, 

involved in 

mfl=..n,a.ory process ' '"""^^ "'""'^^'^ °' ^^"^ '"^'"^ 

l«haU.y,=„hrt«s,c„„p,Ie„, ' '"'"""'-r-^--" -fO-. endotoxin 

chc„o^..„,„,^,^;;"7^f ~- - 

S mjury, inflammatory bowel disease rr^hr,-o ^ • 
from over producHon of cytokines such as Jf or IL I P " "^"'""^ 

beu-se^Itotreatanaphylax^andHypersel^l^J^^^ 

ypersensihvzty to an antigenic substance or material. 

e-mor growth and m«as„sis. Cadherin ma„ !^ " '""''"'"^ 

disease, .such as p.„,pW,u3 „„,7 " ""P""'"" ote hun,an 

-n d.a.3,, cifd I : ::r :t ""^-^ — « 

■n-e cadh„ , "evelopmental abnormaliUes. 
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=adh»n domain p-ovid. .he basU fo, homophiUc adhesion, modificahon of .hjs 
lU»si.ec,nchangeme.pecmci,yoUcad^so*a..ns«do,^„only 

;T^emu.an.mo,ecu,oc.nnowa,soW.o.d«,»en.caah«in.Inadd,hon,.on.e 

cdherins engage in heterophiUc adhesion with othe, cadhenns. 

H^dhen„,oneme,ni>ero.*ecadhenns„peri.mily.isexp«ssedmep.*el«.c^^l 

types. Pathoiogicaliy, if £<adherin expression is ios. in a tumor, the mali^an. 
helme invasive and the eanoer metastasis. Transfeehon of cancer cel. .nes Wi* 
poiynudeotides expressing E-cadherin has reversed — '^^^^^^ 
« altered cell shapes to norma., restortag ce.is' adhesiveness .0 each other and 
,heir substrate, decreasing the ce.. growth rate, and drastica.,y reducing anchorage- 
.dependentceUg^wth. T,.us.re.n.roducing E-cadherin expre^ionrevertscarcinon^s 

,o a .ess advanced stage, h is ...e.y that other cadherins have the same mv ton 
suppressor ro.e in carcinomas derived from other t.sue ^pes. Therefore, pro..ns o h 
pILt invention with cadherin achvity, and po.ynuCeohdes of the present m enhon 
coding such proteins, can be used to treat cancer, introducing such protems o 
poivnucLtidesLtocancer ce..scanreduce or .iminatethecancerous changes observed 

in these ceils by providing norma, cadherin expression. . „ , 

CanJceUsh,vea.sobeensho«ntoexpre.cadheri„so.adi„eren.t.ssue,ype 

than their origin, thus a..o«ing these ce..s to invade and metastasize in a different hssue 
tebody.Ltemsofthepresem— withcadherinactivity,andpo,ynuc^^^^^^^^ 

o, the preL, invenhon encoding such proteins, can be substihrted m these ce.i for the 
Lppropriateiy expressed cadherins, restoring norma, ce., adhesive properue. and 
reducing or eiiminahng the tendency of the ce..s to metastasize. 

Lditiona.,y, proteins of the present invention with cadherin act,v,ty, and 
,S poiynuCeotides of the present invenhon encoding such proteins, can used to gener.e 
LLodies recognizing and binding to cadherins. Such antibodies canbe u^^ bU.. 
.headhesion of .appropriately expressed n.mor-cei,cadherins,prev»»ngd,ec.^fr2 
formmganunor elsewhere. Suchananti-cadher. antibody canaisobeusedasamar^e 

for the grade, pathologic., type, and prognosis of a cancer, i.e. the more progressed the 
30 ler,!he.esscadhermexpressio„.herewiUbe,andthisdecr.asei„cadherinexpress,on 

canbedetecledbytheuseofacadherin-bindinsanhbody. 

Fragments of proteins of the present invention with cadherin act.v,ty, preferably 
, po.ypep«de comprising a decapepfde of the cadherin recognition site and po^^ 
nucleoLes of the present invenhon encoding such protein fragments, can aUo be used 
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w,ys*.,producou„desir.bU.ffec..Addmo„a,ly.frag„en,so,p„tei„s„,U,.pJent 

.ncod.„, .„.H p„.e,„ fr,,.^.,, „^ „ 

Assays for cdhe™ adhesive and invasive suppressor ao«vi.y include, withou, 
U„>..a.,o„. hose described in: Hor.ch a, a,. , Bio, Chen, 270 <32,: Tsso^-lSSaZ ^^5 
Miyaki et al. Oncogene 11: 2547-2552 iqqc; r^ . 

6 ^54/ 2552, 1995; Ozawa et al. Cell 63: 1033-1038, 1990. 

Tumor Inhi biHon ArHt,;^.^ 

prevenltrro ^ ^ '"""'^ '^""^ — —en. or 
P evennon ,un,ors, a pro.ein o, .he invenhon n,ay exhibit other anH-h.n,or acivihes 

~::rrrpC:^^^^^^^^ 

factors a„„,s or ce„ J! J ' -g.oEenesis), by causing producHon of other 

or irO^ibirflr " -PP-ing. eh^^^ 

.nh,b,t,„s factors, agents or ceil types which promote tumor growth. 

Other ArU.nH^ 

ac.ivi.ieto?e^:'''::"'""°""°^^'^"*"'°""-°-'*»'*"'"S=^<.i«°nai 
or effects: mhtb.tmg the growth, infection or funcHon of or klllln, ■ , . 

or bodv oar, s r " °' "'"^ P'S-entaHon. or organ 

chan7i„r "-inunl. 

anabobs? rCl: H ^"^"'^^ 

effechnUr~~r 
cognitio„(includu.gcognit^ed^r H 

violentbehaviorsLvTdrT ''"''"''"^"^^^^ 
differenhahon Id gr;^*"«-'^ '-^-"^ =«ec.s. promoHng 

growth of embryonic stem ceUs in lineages other than hematopoietic 



62 



BNSDOCID: <WO 9a556l4A2 |.> 



W PCT/US98/U210 

WO 98/55614 

in . vaccine co^positon .0 raise an i—e response agains. such p,o.e,„ or anoU^er 
material or entity which is cross-reactive with such protein. 



10 



15 



20 



7;7;;;:;;;;;^„«on Wro. whatever source dertved. .nCudms 

v^ithout limitation tron, recombinant and non-recomhinant sources, -J^— 
ph.rmace„«ca,composltion„hencombi.^wlthapharm.ceu,,ca,,yacc^ahlca^^^ 

Such a composition may also contain (in addition to protein and a — "^"^^^ 
Lts bu J ,tab«i»rs,so,ubilizers,andotherma,eria,s«eUlc„ow„inthear.. Theterm 

: rluticallyacceptable-meansanon.^^^^ 

eLtivenessotthebiologica. activity Of theactive^^ien.(s,.Thecharacte„sticso,.he 
earner will depend on the route o. administiation. The pharmaceutical composition o 
Tnvention Lay also contain cytokines, ly.pho.ines, or o.er ^'^^^^^ -^ 
such as M,CSF, GM-CSF, TNF, IL-l, IL.2, lL-3, IL-4, IL-5, .U-6, IL-7, IL-S, IL-9, IL 10, a. 11^ 
Tu L-13 .L-U,.L-15,IFN,TNFO,TOn,TNn.,G.CSF,Meg^SP,.hrombopo,=ti„^ 
!:i,:ctor,a„derythropoietin.Thepharm.ceutic.lcompos,tionmayfar.herconUinother 

r ntswhtcheLenhancethc activity ottheprotein or compl.meu.itsact,v,ty .^ 

m treatment. Such additional factors and/or agents may be included m the 
pharmaceutical composition to produce a synerg^tic effect With protein o, t^ ._ 
, ortominim,zesideef.ects.Co„versely,proteino.thepresen.inventionmaybemduded 

m formulations of the particular cytokine, ,y.pho..ne, other hematopoietic fa . 
^„holyticoranti-thromboticfactor,or anti-inflammatory agent.oi„mm„zes,deef^.s 

of thecy,o.dn.,,ynphoUi„e,other hematopoietic factor,th,„mbolytic or anti-thrombotic 

factor, or anti-inflammatory agent. , . 

.proteti,of,hepresen.inventionmaybeactiveinmultim«s(e.s.,he.erodimer 

or homodimers, or complexes with itself or otl^r proteins. As a result, P— 
compositions of the invention may compr^aprotemoftheinventionmsuchmultimenc 

or complexed form. 
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he proKmls) o, p^e„, „„„„„„ ^„„g J 

mvenuon. " P^^-ceuHc., composition of tt.e 

in aqueous soluSon Sui.^,.7'7l °' '"y- 

«ono.,,.e.a.;;::::T:i':'7T''°™"'"°""""^^'"^^^^ 

and «,e P,epa'.r , T ' -P"™"- Me acids, 

.ke. P„paranon of such i.posomal fonnulaBons is within the level of skill ■ 

.r..asd.sclosed.forexamplc,inU.S.PatemNo 4235871.US P , '^^ °' '"^ 
Patent No. 4 837 028- . , c o 4.235,871. U.S. Patent No. 4.501,728; U.S. 

by ..ference - '-P-^ated herein 

a™oun.tf^ac^c;"^'™ effective amounf .neans the total 

sufficient to sW a 1 air' " " 
ameliotationof el™ T ' ^^^'"^^ ~ 

prevention o.a::^:rot:7tr 

■nsredient, adn^te Ja Z ZZ T ^" '° 

a combination the ,e™ ,e i '° "PP^ '» 

in*e.he,.p:ntr:tr°r"""'""°""''°'""""''"«-^^-'^*--'' 

«>erapeuHcally.„ecHvcan,r , , " °' > 

— hav.; a:~ :7::rtr7r"^^ 

treated. Protein of the present invention may be 
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,dmin,s.e,ed in a<.o,d»ce wi* .h. n>ctt.od of ,h= inve„«o„ eitt»r a.cme or .n 
co^binaHon Witt, oto tii.r.pios sudi as «eaBno„« en,p.oyi,.6 cy.oM„es, lymphotan^ 
or other hema,opoi«ic facers. When co-adminis.ered with one or n,ore cytok^es, 
,y„phokines or other hematopoietic factors, proton of the present invention n,.y be 
5 administered either simu,t«.eo„sly with the cy,olcine(s,, lymph.>cine(s) other 
hematopoiehc factor(s), thrombolyhc or and-thrombotic factors, or sequentially. If 
administered sequenHally, the a.t«,ding physician will decide on the appropna e 
sequence of administering protein of the present invention in combinahon with 
. cytoldnefs), lymphokinefs), other hematopoietic factor(s,, thrombolytic or anti-thrombohc 

" Administration of protein of the present invention ^ in the pharmaceutical 

composition or to practice the method of the present invention can be carried out m a 
variety of convenHon.1 ways, such as oral ingestion, inhalation, topical apphcauon or 
cutaneous, subcutaneous, intraperitoneal, parenteral or intravenous in,ecUon. 
15 Intravenous administration to the paHent is preferred. 

When a fherapeuticUy effective amount of proKin of the present invenbon ,s 
administered orally, protein of the present invention wUl be in the form of a tablet 
capsule, powder, soludon or elixir. When administered in table, form, the pharmaceuhcal 
composiHon of the invenbon may additionally contain a solid carrier such as a gelabn or 
2 0 an adiuvant. The tablet, capsule, and powder contain from about 5 to 95% protein o the 
present invenbon, and preferably from about 25 to 907. protein o, the present invenbon 
When administered in liquid form, . liquid carrier such as water, pe^oleum, oiU of ammal 
or plan, origin such as peanut oil, mineral oil, soybean oil, or sesame oil, or synthebc o.ls 
may be added. The liquid form of the pharmaceutical composiHon may further contain 
2S physiological saline soluHon, dextrose or other saccharide solution, or glycols such as 
ethylene glycol, propylene glycol or polyethylene glycol. When administered in hqu.d 
form the pharmaceubcal composition contains from about 0.5 >o 9W by weigh, of protem 
of .he presen. invenbon, and preferably from about 1 to 50% pro.ein of .he presen. 



invention. 

30 



jn. 

When a therapeutically effective amount of protein of the present invention .s 
administered by intravenous, cutaneous or subcutaneous injection, protein of the present 
invention will be in the form of a pyrogen-free, parenterally acceptable aqueous solution. 
The preparation of such parenterally acceptable protein solutions, having due regard to 
pH, isotonicity, stability, and the like, is within the skill in the art. A preferred 
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n,e«o„, Ki„,e,. ,„i..„„, „ ^ ""^^^ 

p™e.,.u„e.,anH„..„«,„«He.,.ai.v«W„.o.o.o,^„.'^^^ 

,hc a«.„d,„s physician will decida the amoun, „/ protein „, ,he pL„, 
rc-sponse Ur^r^ ^ °' P"^"' i"«nHo„ and observe U,e pahenfs 
15 incased , ' « P"'"' '"^ is not 

j,p ja~ro n:ro~^^ 

.ho condition and ^''"""'"^ °" *-»-"'y °' '»= disease being treated and 

be in ,.e 

UlHmateiytheattend . .dministraUon. 
Py "S*^P''=™~=u«."l composition of the present invention 

^^^^ 

R.P. MerrifieldT ZZTT ~ °" -"P- - ^ 

easentsforU„.„„„^,^„„„,„^_,^^^ Neutralizing monoclonal 
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antibodies binding to the protein may also be useful therapeutics for both conditions 
associated with the protein and also in the treatment of some forms of cancer where 
abnormal expression of the protein is involved. In the case of cancerous cells or leukemic 
cells neutralizing monoclonal antibodies against the protein may be useful in detechng 
5 and preventing the metastatic spread of the cancerous cells, which may be mediated by 
the protein. 

For compositions of the present invention which are usehal for bone, cartilage, 
tendon or ligament regeneration, the therapeutic method includes administering the 
composition topically, systematically, or locally as an implant or device. When 
10 administered, the therapeutic composition for use in this invention is, of course, m a 
pyrogen-free, physiologically acceptable form. Further, the composition may desirably 
be encapsulated or injected in a viscous form for delivery to the site of bone, cartilage or 
tissue damage. Topical administration may be suitable for wound healing and tissue 
repair. Therapeutically useful agents other ti.an a protein of the invention which may also 
15 optionally be included in the composition as described above, may alternatively or 
additionally, be administered simultaneously or sequentially with the composition m the 
methods of the invention. Preferably for bone and/or cartilage formation, the 
composition would include a matrix capable of delivering the protein-containmg 
composition to the site of bone and/or cartilage damage, providing a structiire for the 
20 developing bone and cartilage and optimally capable of being resorbed into the body. 
Such matrices may be formed of materials presentiy in use for other implanted medical 
applications. 

The choice of matrix material is based on biocompatibility, biodegradabihty, 
mechanical properties, cosmetic appearance and interface properties. The particular 
25 application of the compositions will define the appropriate formulation. Potential 
matrices for the compositions may be biodegradable and chemically defined calcium 
sulfate, tricalciumphosphate, hydroxyapatite, polylactic add, polyglycolic acid and 
polyanhydrides. Other potential materials are biodegradable and biologically well- 
defined, such as bone or dermal collagen. Further matrices are comprised of pure protems 
3 0 or extracellular matrix components. Other potential matrices are nonbiodegradable and 
chemically defined, such as sintered hydroxapatite, bioglass, aluminates, or other 
ceramics. Matrices may be comprised of combinations of any of the above mentioned 
types of material, such as polylactic acid and hydroxyapatite or collagen and 
tricalciumphosphate. The bioceramics may be altered in composition, such as m calcium- 
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Pres^tly pr.fe^ , 50:50 („,ole weigh,) copolymer of lactic add and glycoUc 
aad .„ «,e fc™ „r po„„. partidcs having diameters ranging fr„„ 15O .o 800 .nicron. 

a 7 " *° ' ^'^'^"^ 'sen., .uch as 

from disassoaaling from the matrix. 

A preferred family of sequestering agents is ceilulosic materials such as 
10 eZlT" HydroxyalMcelluloses,, deluding me.hy,ce„„,ose. 

rr T hydroxypropylcellulo^, hydroxypropyl- 

me hylcellulose. and =arboxymethy,ce,l„lose, the most p^ferred being c LonlcLrof 
ca.o„ceUulose,CMC,.Otherp.fe^^ 

p"mra:d;o:::::ai:rr 

15 „ , ,/' '^ '°"'°" ™=™<"""" sequestering agent useful herein is 0.5.20 

am It " °" '°*" "^'S"' """^ « 

Z de a" to prevent desorbHon of the prote^ ftom the polymer matri. and to 

provdeappropnatehandling of the comp„sibon,yet„o.so much fl^tthe progenitor cells 

to asstst the osteogenic acHvity of the progenitor celb. 
° a.e , k" '"r" """f """""'- P'"'""' of '"e invention may be combined with other 
estrt ~ °' ^ — or tisstn 

(EGF), platelet derived growth factor (Pnrv\ c ■ 

TCKm ^- , ^^'''^'^^^^^'^^^"sfo^'nS growth factors (TGF-a and 

TGF-P). and msuhn-like growth factor (IGF). 

5 The therapeutic con^positions are also presently valuable for veterinary 

humans. des.ed patents for such treatment with protons Of th^ 

used in? ' P-tein-containing pharmaceutical composition to be 

used m tissue regeneration will be determined by the attending nhv • / 
) various far-f,. u ^ ^"^"°»"g physician considering 

d si° d . t f T:"""" " ~ - — .i-' weigh 

wound typeof damaged tissue(e.g., bone), thepatientsage. sex, and diet, theseverity 
<.fany,„fecnon,,imeofadmi„istrationandothercliniclf,c,ors The<i 

wi-etypeofmatrixused.thereco.ti.riona„dw,.h:rsi^^^^^^^^^ 
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,Ke pharmaceuaca, co„po.Mon. For ..ample. ^ addi«on of other ,au>«n growth 
(actors, sud..sIGn(ir^.ulinlikes^^w,h.a=,or I), .o the finalcomposihon, may alsoef.e« 

.he dosage. Progress can be monitored by periodic assessment of Hssue/bone growth 
and/or repair, for example. X-rays, histomorphometric determinahons and tetracydme 

5 labeling. ^ c„^v. 

Polynucleotides of the present invention can also be used for gene therapy. Such 
polynucleotides can be introduced either i. .it» or « .iro tnto cells for expression m a 
Lmmaliansubiect. Polynucleotides ottheinventionmayalsobeadmlnisteredbyo*^^^ 

,„„w„ methods for introducHon of nucleic acid into a cell or organism (indudmg, wthout 
10 limitation, in the form of viralvectors or naked DN A). 

Cells may also be culntred ex „i.o m the presence of protems of the present 
^vention m order to proliferate or to produce a desired effect on or activity in such cells. 
Treated cells can then be introduced m vim for therapeutic purposes. 

15 Patent and literature references cited herein are incorporated by reference as if 

fully set forth. 



BNSDOCID <WO 985561 4A2 ( ^ 



69 



wo 98/55614 ~ 

PCT/US98/n2I0 



SEQUENCE LISTING 

^ (1) GENERAL INFORMATION: 

(i) APPLICANT: Jacobs, Kenneth 

McCoy, John M. 

LaVallie, Edward R. 
10 Racie, Lisa A. 

Treacy, Maurice 

Spaulding, Vikki 

Agostino, Michael j. 

Howes, Steven H. 
15 Fechtel, Kim 

"""mcZ.l7lnir'- '^'^'^^^ PO.VWUC.E0TXDHS 
^ 'iii) NUMBER OF SEQUENCES: 32 
(iv) CORRESPONDENCE ADDRESS- 

(D) STATE: MA 

(E) COUNTRY: U.S. A 

(F) ZIP: 02140 

(V) COMPUTER READABLE FORM- 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC cLpatLle 

(C) OPERATING SYSTEM: PC-DOS/MS DO<5 
SOFTWARE: P....... n.^tlT^Tl Version .1.30 

(vi) CURRENT APPLICATION DATA • 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION: 

4 0 (viii) ATTORNEY/AGENT INFORMATION- 

(A) NAME: Sprunger, Suzanne A. 

(B) REGISTRATION NUMBER: 41.323 

(ix) TELECOMMUNICATION INFORMATION- 
A TELEPHONE: (617) 498-8284 
(B) TELEFAX: (617) 876-5851 



35 



50 



(2) INFORMATION FOR SEQ ID N0:1: 



(i) SEQUENCE CHARACTERISTICS - 

(A) LENGTH: 1755 base pairs 

(B) TYPE: nucleic acid 
55 STRANDEDNESS: double 

(D) TOPOLOGY: linear' 
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(ii) MOLECULE TYPE: cDNA 

^ (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 

CAGTCG.CTC ^TACTGCCT OCGGGGGACC CTGC^ArTT GAAAATCTGA CATCAGCTGG 
10 GCAGTCGCCC CCCTCCTCCT TTCCTCCCTC TACTCTGACA CAGCACTTAG CACCTGAATC : 
TTCGTTTCTC TCCCAGGGAC CCTCCATTTT CCATATCCAG GAAAATGTGA TGCGCCACAG 1 
CTATCAGCGT CTGGATCGCC ACTTCACGTT TTAGCCACAA GTGACTCAGT GGAAGATCCA : 
GAGTCAACAG AGGCTCGTCA GGAAGA^TC TACAGAAAAG GTAGACCAAA AGGAGGAAGC 
TGGGGAAAAA GAGGTGTGCG GAGACCAGAT CAARGGACCG GACAAAGAGG AGGAACCACC 
20 AGCTGC^CA TCCCATGGCC AGGGGXGGCG TCCAGGTGCC AGAGCAGCTA OGAACGCAAG 
OCC^AACCr GGGGCCAGAC ACCCTGCTCT CCCGGCCATG GTCAACGACC CTCCAGTACC 
TGCCrrACI^ TGGGCCCAGG AGGTGGGCCA AGTCTT^GCA GGCCGTGCCC GCAGGC^CT 
OCTGCAG^ GGGGTGCTCT TCTGCACCAT CCTCCTTT^ CTCTGGGTGT CTGTCTTCCT 
CTATGGCTCC TTCTACTATT CCTATATGCC GACAGTCAGC CACCTCAGCC CTGTGCArTT 
3 0 CTACTACAGG ACCGACTGTG ATTCCTCCAC CACCTCACTC TGCTCCrTCC CTGTTGCCAA 
TG^TCGCTG ACTAAGGGTG GACGTGATCG GGTGCTGATG TATCGACAGC CGTATCGTGT 
TACCrrAGAG CTTGAGCTGC CAGAGTCCCC TGTGAATCAA GATTTGGGCA TGTTCTTGGT 
CACCATTTCC TGCTACACCA GAGGTGGCCG AATCATCTCC ACTTCTTCGC GTTCGGTGAT 
GCTGCATTAC CGCTCAGACC TGCTCCAGAT GCTGGACACA CTGGTCTTCT CTAGCCTCCT 
4 0 cCTArrrGGC TT^CAGAGC AGAAGCAGCT GCTGGAGGTG GAACTCTACG CAGACTATAG 

;.GAGAAC^G TACGTGCCGA CCACTGGAGC GATCATTGAG ATCCACAGCA AGCGCATCCA 
CC^TA^CA GCCTACCTCC GCATCCACCC GCACTTCACT GGGCTCAGAT ACCTGCTATA 

CAAcrn:ccG atgacctgcg ccttcatagg ^ttgccagc aacttcacct tcctcagcgt 

CA^G^CTC rrCAGCTACA TGCAGTGGGT GTGGGGGGGC ATCTGGCCCC GACACCGCTT, 

50 CTCrrrGCAG CrrAACATCC gaaaaagaga caattcccgg aaggaagtcc aacgaaggat 

CTCTGCTCAT CAGCCAGGGC CTGAAGGCCA GGAGGAGTCA ACTCCGCAAT CAGATGTTAC 
AGAGGATGGT GAGAGCCCTG AAGATCCCTC AGGGACAGAG GGTCAGCTGT CCGAGGAGGA 

55 
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-^co.. cococccc ^^^^^ ^^^^ ^^^^ 

r^cc ro^^a^r. co™ ^^^^ ^^^^ 

-c™ ^^^^ ^^^^ ^^^^ 

^co^ cccccc.cc. ocr^r^ „c^<^ <^,„^„ ^^^^ ^^^^ 

COCCTTTC CC*CC^.CT CC^^CCCT C^XCCT TC^.^.r .^^^^ 

^^^^AAAAAAAA AAAAA 

1755 

(2) INFORMATION FOR SEQ ID N0:2: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 462 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:2: 

Me. Ser T.r GIu Lvs Val Asp Gin L.s GIu CXu Ala GI. OIu Lvs GIu 

Val C.3 GX. ASP Gin He L.s GI. Pro Asp L.s GIu GIu GIu Pro Pro 

-a Ala Ala Ser His GI. Gin GI. Trp Ar. Pro GIv GI. ^ 

" 45 

Arg Asn Ala Arg Pro Glu Pro Gly Ala A^c »• o 

50 ^-^a Arg His Pro Ala Leu Pro 

Met Val Asn Asp Pro Pro Val 

70 

Gly Gin Val Leu Ala Gly Arg Al 



40 ,5 

- "-^^ ''"^ Ala Leu Pro Ala 

60 

65 - Ala Leu Leu Trp Ala Gin Glu Val 

''^ 80 



85 ^ ^""^ ^""^ Leu Gin Phe Gly 

^° 95 



Val Leu Phe Cys Thr Tlo r= r 

llo ^^^^ "^-P val ser Val Phe Leu 

110 

Tyr Gly Ser Phe Tvr c ™ 

Tyr Tyr Ser Tyr Met Pro Thr Val Ser His Leu Ser 

■^"^^ 125 



^ro V.J „i, p,, ^^^^ 

Leu Cys Ser Phe Pro Val Al 



"5 140 



a Asn Val Ser Leu Thr Lys Gly Gly Arg 
72 
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10 



25 



40 



150 



145 

.sp .rg V.1 Leu Me. Tyr Gly Gin Pro Tyr Ar. V.X Thr Leu Glu Leu 

165 

Clu Leu pro GXu Ser Pro Val Asn Gin Asp Leu Gly Met Phe Leu Val 

180 -^^^ 
Thr lie ser Cys Tyr Thr Arg Gly Gly Ar. He He Ser Thr Ser Ser 

195 

ser val Me. Leu His ^r Ar. Ser Asp Leu Leu Gin Me. Leu Asp 

215 

val Phe ser Ser LeU Leu Leu Phe Gly Phe Ala Glu Gin Lys 

230 

Om Leu Leu Glu Val Glu Leu Tyr Ala Asp TVr Ar. Glu Asn Ser TVr 

245 

20 ^ 2,1^ Tie lie Glu He His Ser Lys Arg He Gin 

Val Pro Thr Thr Gly Ala He lie t.iu 



155 



160 



50 



210 

15 Thr Leu Val Pne i>er 

225 230 



260 265 



.eu Tyr Gly Ala Tyr Leu Ar. Xle His Ala His Phe Thr Gly Leu Ar. 
275 280 
Leu Leu Tyr Asn Phe .ro Me. Thr Cys Ala Phe Xle Gly Val Ala 
290 295 



ser Asn Phe Thr Phe Leu Ser Val He Val Leu Phe Ser Tyr Me. Gin 

Lp val Trp Gly Gly He Trp Pro Ar. His Ar. Phe Ser Leu Gin Val 
325 

^5 . B=r, A=n ser Arg Lys Glu Val Gin Arg Arg He 

Asn He Arg Lys Arg Asp Asn ser Arg y 

340 

ser Ala His Gin Pro Gly Pro Glu Gly Gin Glu Glu Ser Thr Pro Gin 

355 360 
ser ASP val Thr Glu Asp Gly Glu, Ser Pro Glu Asp Pro Ser Gly Thr 



370 375 



Ueu ser Glu Glu Glu Lys Pro Asp Gin Gin Pro Leu Ser 



390 



395 



45 Glu Gly Gin 

385 

405 

Glu ASP Ala Ala Leu Leu Thr Glu Ala Asn Leu Pro Ala Pro Ala Pro 

420 ^-^^ 
;.la ser Ala Ser Ala Pro Val Leu Glu Thr Leu Gly Ser Ser Glu Pro 
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^^1= =1. Oly 

460 

^ (2) INFOEMATIOM FOR SEQ ID 110:3, 

(i) SEOUEHCE CHARACTERISTICS- 

lAl LENGTH: 3213 b.s. p,i„ 
(B) TYPE: nucleic: acid 
10 STEAMDEtMESS: double 

CDI TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA 



15 



l^i) SEQUENCE DESCRIPTIOH: SEO ID H0:3: 
CCAATAOACC ATTTCAAAAA aCAT«CCT„ TTT^AACCTC TAAA^OCA AAATATACCA 
MCCTACAAC CACC^ATAT TCCT.A^^ .oCAOTCCCT CTCACACA^ 
CT^ATOACC ACC^CT^ AAACACOOAA ATATIACCTC 

TCTOOATTAC AT^CCATT CATTCC^ ACATTCACAA CCCAAACCI. TTTIT^AT 
CCACCCTCI. ^AAOACCAT AAT^CAOTCC AACACA1.AA CCAAACA^A CCATCTCCAO 
COOGACCICC ACCACAacCT CCA^TCCAA OCTTACOAOA OCACaATTCC CACCC,«.AA 
CACCAOAACC ,.CACCTOA= CAaCAAOCTC CAACAOTCCA CCCACACCCX CCACTCCC^ 
CACCCCTCAT C^aCOCCCT CACCAA^A AACCCACATA AACAAA.aa AAAOCTAAAT 
CA^AAATCC AACCC^AA CAATAAAATA CCAaA™:AA A=ACCCT«. OCCACACCTT 
CACOACACAO TOCCCC^o CCAACACCCT CACOACTCCA C3CACC0CCT CCCCCOCCI. 
CACAACCACC ACCCCCT.CT CCCCCACCAC AAOGA.CACC T^CACAACCA ACT^^aA 
CCCT.AOACC OGTI^^ .„=CCCAAC CAACTCAAAC A^CCCAICA CCA3CCAAAC 
CT^OC^C ACCACTTCTC C3A3CTCAAC CACCCCAI.C CACAOCTCCC TCCCCACAAC 
CAGAACC^. eCCCCCACCT OCOACACAA. =A„A „3C CACOCACAAC 
C^CACCCCA TGCOCCACCA AA^eCOAOA CC^AOAACC I^AO^^, ,eT.CAACCT 
CAGCTI^A^ A^CI^, ^^^^^^ ^^^^^^^ 

^C^TGCA ACCAAATOCA AAOCCAOCT. CAO.CCC.A ACO^O.A ACGA.CCCOC 
CCA™ CCACCT.AOA OCACCACCAA CACA^CA AAAT.AAATC COACC..AC 
AA0AAAC1.T TAT^AT^A A^CCAAl^ CICAOACCT. AC.CCTCCCA TCI^CTACAA 
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GTGAAAAA^ GGTGCATGAT TCAGAAAGCC ACCAGCTGGC CCTGCAGAAA 

GAAATCTTGA TGTTAAAAGA TAAGTTAGAA AAGTCAAAGC GAGAACGGCA TAACGAGAl^ 
GAGGAGGCAG TAGGTACAAT AAAAGATAAA TACGAACGAG AAAGAGCGAT GCTGTTl^AT 
CAAAACAAGA AGCTAAC^C TGAAAATGAA AAGCTCTGTT CCTTTGTGGA TAAACTCACA 
CCTCAAAATA GACAGCTGGA GGATGAGCTG CAGGA^TGG CAGCCAAGAA GGAGTCAGTG 
GCCCACTGGG AAGCTCAGAT TGCGGAAATC ATTCAGI^GG TCAGTGACGA GAAAGATGCC 
CGGGGTTACC TTCAAGCTCT TGCTTCCAAG ATGACCGAAG AGCTCGAGGC TTTGAGGAGT 
TCTAGTCTGG GGTCAAGAAC ACTGGACCCG CTGTGGAAGG TGCGCCGCAG CCAGAAGCTG 
GACATGTCCG CGCGGCTGGA GCTGCAGTCG GCCCTGGAGG CGGAGATCCG GGCCAAGCAG 
CTTGTCCAGG AGGAGCTCAG GAAGGTCAAG GACGCCAACC TCACCTTGGA AAGCAAACYA 
AWGGATTCCG AAGCCAAAAA CAGAGAATTA TTAGAAGAAA TGGAAATTTT GAAGAAAAAG 
.TGGAAGAAA AATTCAGAGC AGATACTGGG CTCAAACTTC CAGATTTTCA GGATTCCATT 
TTTGAGTATT TCAACACTGC TCCTCTTGCA CATGACCTGA CATTTAGAAC CAGCTCAGCT 
AGTGAGCAAG AAACACAAGC TCCGAAGCCA GAAGCGTCCC CGTCGATGTC TGTGGCTGCA 
TCAGAGCAGC AGGAGGACAT GGCTCGGCCC CCGCAGAGGC CATCCGCTGT GCCGTTGCCC 
ACCACGCAGG CCCI^GCTCT GGCTGGACCG AAGCCAAAAG CTCACCAGTT CAGCATCAAG 
TCCTTCTCCA GCCCTACTCA GTGCAGCCAC TGCACCTCCC TGATGGTTGG GCTGATCCGG 
CAGGGCTACG CCTGCGAGGT GTGTTCCTTT GCTTGCCACG TGTCCTGCAA AGACGGTGCC 
CCCCAGGTGT GCCCAATACC TCCCGAGCAG TCCAAGAGGC CTCTGGGCGT GGACGTGCAG 
CGAGGCATCG GAACAGCCTA CAAAGGCCAT GTCAAGGTCC CAAAGCCCAC GGGGGTGAAG 
;^GGGATGGC AGCGCGCATA TGCAGTCGTC TGTGACTGCA AGCTCTTCCT GTAl^ATCTG 
CCTGAAGGAA AATCCACCCA GCCTGGTGTC ATTGCGAGCC AAGTCTTGGA TCTCAGAGAT 

GACGAGrrrr ccgtgagctc agtcctggcc tcagatgtca ttcatgctac acgccgagat 

;,rrCCATGTA TATTCAGGGT GACGGCCTCT CTCTTAGGTG CACCTTCTAA GACCAGCTCG 
CTGCTCATTC I^ACAGAAAA TCAGAATGAA AAGAGGAAGT GGGTTGGGAT TCTAGAAGGA 
CTCCAGTCCA TCCTTCATAA AAACCGGCTG AGGAATCAGG TCGTGCATGT TCCCTTGGAA 
GCCTACGACA GCTCGCTGCC TCTCATCAAG GCCATCCTGA CAGCTGCCAT CGTGGATGCA 
55 GACAGGATTG CAGTCGGCCT AGAAGAAGGG CTCTATGTCA TAGAGGTCAC CCGAGATGTG 
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™c.O CC™. .^.^.3X. .OC^^c C^o^. 

a™cc ™tc3 ccc^ecAc c„cc tc.™ otcctccct. 

c_cc ^^^^^^ ^^^^^^^ ^^^^^^^^^ 

OCC.CCOCC. c.™, ^^^^^^^^ ^^^^^^^ ^^^^^^^^ 

™cc. o^.^. ccT.^^ 

----- ...^ 

-AAAAAAAA AAAAAAAAAA AAAAAAAAAA AAA : 
(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 945 amino a^ids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear. 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:4: 

CXn ser Asn T.r Le. T.r L.s A.p ci. Asp VaX Gin Ar. Asp Leu 

15 

To" - n. 

C.„ 0.„ 3X„ 3„ 

45 

Thr Val Gin Ser Leu His Gly Ser Ser a 

5 0 Ala Leu Ser Asn Ser Asn 

60 



2880 

2940 

3000 

3060 

3120 

3180 

3213 



.V. Olu ZU ^„ 

Asn Lys He Ala Asp Ser 



^ v,.u xxe ulu Arg Leu Lys 

80 

Asn Arg Leu GIu Arg Gin Leu Glu Asp Thr 

95 



Val Ala Leu Arg Gin Glu 

oei: inr Gin Arq 

The; ^ 

110 



XOO """^ Thr Gin Arg Leu Arg Gly 



- Clu L.S Gin His Arg Val Val Arg Gin Glu L.s Glu Glu Leu His 

125 

... v.. 01„ ... ,,. 3.. 0.„ ... 

140 



76 
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55 



uy. «p .1. Hi. al„ can A„ Lv= =l» 

115 

3XU Le. A.. A„ H« =lu ... =1. 1-^= V.l 

5 1S5 -^'^ 

, o ri„ Glu Glu Met Glu Val Ala Thr Gin 
Ser Arg Gin Leu Arg Asp Lys Glu Glu Glu w 

180 

..P He. C=X„ Olu M« 

195 

01. L.. =lu .1. Oln A« f,* "° 

" =1. Lv= ... A» ^5 

225 "° 

01. ... =1. .1= ... V.I .y. "V Olv A,, olv oiy 

245 ^ 

.1. T« ... 01. HI. CI. Cl„ CI. n. S.. .V. II. CI. ... 

260 265 

u ^ r Phe Tyr Glu Glu Glu Leu Val Arg Arg Glu Ala 
Glu Lys Lys Val Leu Ptie iyr ox 



s.. „i. Z ... CI. V.1 .y. ... V.1 .V. .ys cl. V.1 HIS ..P s.. 

290 295 
Olu Ter His Gin Leu Ala Leu Gin Lys Glu Xle Leu Me. Leu Lys Asp 
305 3" ' 

.ys Leu Glu Lys Ser Lys Arg Glu Arg His Asn Glu He. Glu Glu Ala 

325 

V.I ciy TK, XI. .y. «p ..y. -y' f't r5o -"' 

340 



, ^ T ,c ws Leu Thr Ala Glu Asn Glu Lys Leu Cys Ser Phe 
40 Asp Glu Asn Lys Lys Leu i'^^ ^ 355 

355 



val ASP Lys Leu Thr Ala Gin Asn Arg Gin Leu Glu Asp Glu Leu Gin 

370 ^"^^ 



.,p ... Al. Ai. .y. .y. CI. ^'^^ 40*0 

L CI. II. II. CI. T.P val S.. A.P CI. .y. A.P Al. A., Gly Tyr 

405 

.eu Gin Ala Leu Ala Ser Lys Met Thr Glu Glu Leu Glu Ala Leu Arg 

420 

11 
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Arg Ser Gin L^s .eu Asp Met Se. Ala Arg Leu Glu Leu Gin Ser Ala 

460 

jeu Glu Ala GXu Xle A.g Ala Lys Gin Leu Val Gin Glu Glu Leu Arg 

^"^^ 480 

^VS V.1 X,,. ^„ 
.1. 

510 

M.C =J„ oi„ .1 



525 



Ph. 3„ X.. PH. ryr P.. 

^eu ™. P., 3„ ^ 

Pro Lys Pro Glu Ala Ser Pro Ser Met Ser Val Al 



5" 560 



565 ^ „^ '^l^ Ser Glu Gin 

575 



Gin Glu Asp Met Ala Arg Pro Pro rir. ^ 

580 ^"^9 Ser Ala Val Pro Leu 

590 

- TH. ... 

605 

S„ ... 3.. PH. S„ S.. P... .H. OX„ C= S„ ^. 

620 

Thr Ser Leu Met VaI r 

val Gly Leu He Arg Gin Gly Tyr Ala Cys Glu Val 

"5 640 
CVS ser P.e Ala Cys His Val Ser Cys Lys Asp Gly Ala Pro Gin Val 

"° 655 

Cys Pro He Pro Pro Glu rir, c 

660 I-eu Gly Val Asp Val 

670 

... =1. ... .H, ... „^ 

P- TH, .a, 

700 

Lys Ser Thr Gin 
720 



qn 695 ^ ^-^^ ^^-^ Val Cys 

" 700 

^„ 

_ . P.O ... 3„ J 



78 
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Ser VaX Ser Ser Val Leu Ala Sar Asp Val lie His Ala Thr Arg Arg 

740 

.sp lie P.O Cys lie Phe Arg Val Thr Ala Ser Leu Leu Gly Ala Pro 
5 755 '^^^ 

ser Lys Thr Ser Ser Leu Leu He Leu Thr Glu Asn Glu Asn Glu Lys 

770 ''^^ 

10 Arg Lys Trp Val Gly He Leu Glu Gly Leu Gin Ser He Leu His Lys 

790 '5= 



15 



25 



30 



785 

^sn Ar. Leu Ar. As. Gin Val Val His Val Pro Leu Glu Ala Tyr Asp 

805 

ser Leu Pro Leu He Lys Ala He Leu Thr Ala Ala He Val Asp 



Ser ^ 

820 



Ma ASP Ar. He Ala Val Gly Leu Glu Glu Gly Leu Tyr Val He Glu 
20 835 840 

val Thr Arg Asp Val He Val Arg Ala Ala Asp Cys Lys Lys Val His 

pec ODU 

850 

Gin He Glu Leu Ala Pro Arg Glu Lys He Val He Leu Leu Cys Gly 
865 870 

;.rg Asn His His Val His Leu Tyr Pro Trp Ser Ser Leu Asp Gly Ala 



885 



Olu Gly ser Phe Asp He Lys Leu Pro Glu Thr Lys Gly Cys Gin Leu 



900 



Mec Ala Thr Ala Thr Leu Lys Arg Xaa Ser Gly Thr Cys Leu Phe Val 

35 915 . 

Ala val Lys Arg Leu He Leu Cys Tyr Glu He Gin Lys He Lys Pro 

Q-^c; y^u 



930 



40 Tyr 
945 

(2) INFORMATION FOR SEQ ID NO : 5 : 

45 (i) SEQUENCE CHARACTERISTICS: 

tA) LENGTH: 1315 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

50 

(ii) MOLECULE TYPE: cDNA 
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Ixll SEQUENCE DESCRIPTION: SEQ ID 1.0:5: 
OAOOOOAC^ «„0T™C Tr««.XA. TIT^^T A«CT™.3 ' .0 

TTAI.TAT.C rrr^ca^^ t«oa««o ..rr^,, ctaotoot« ^aoti.™ 
TTr«T.o.c ™tat^;> ^^^^^ ^^^^^ 

^ ^ CTK:aI«=Sa AcrrCAAMA GCAAGTCACT AAAT^CAAdA ATTTTAAAOA AAAAACOCAA 
ATACA^TT .ATOCSCAT OTOCTATAOA TTTTTAAAAO ACAO^^AAT CTAAOCTCTA 
AACTATTAAA TOAOAAACCA TI.CATATOT CAII^OATA. ICCTA^.^ CAOAWZ^A 

15 ta™.„ ai^ooca^. ^^^^ ^^^^^^ ^^^^^^^^ 

TCAOAACCAT TCAAATAAAO OTICTI^CAO TAITI^OC ATOOTCCCAO AAATTTAAAT 
TAATC^TCA TCCATTCCOT „TOCTACIT TAOOITAATA .TAAAATATA ACATACA^ 
TTOOOO™ ^CTOTTAOC TCCAAACCAA AASAT^.^ AAAITTATI, 
OT=„.AOAA TA.OAATAAA ICI^C^^ CAOAAAAAI, AAACC^AT AACI^OAC 
25 CCCTATTCC 1.1a™ cI^„,,,, 

0™CTAC ^AOACATPC CT^OOTCC CCATAC^AA I^^, 
^ ^ cccocccTcA oc™„„3 ctacto^at OAACATCCOC AATOCCAOCA AACACTTTOA 
--oci^ acao^ato oaccaaaoca o^tc^c a^ccaaa ca^a^aa 
ta^a cacaaaaa.. aaaao^cc .aa^aai^t ^xai^ata ™oct 

35 COAAA^^ ^^^^ ^^^^^ ^^^^^ 

.AACCITOAA TOCA^c ..AAA.AOOC A^^AOCAOT TAOAAOAI.A A^TTCA^^ 
^ ^ AAOTCCCTOT TACATAAAAO TAOOI^^, ^^^^^^^ ^^^^^ 

-^AAAXO C^O^CCAA TAO^^^ ^.cCAAOCC 

^ATC^TA TI.CTTATCA CAXAOTAACT AACC^^AAO ^OAOTAT TAO^^ 
45 ^AOCATCCA X.AAAAATAT .COTTAAC.T OAATTOTAAA AAAAAAAAAA AAAAA 

(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 65 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 
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Ui) MOLECULE TYPE: protein 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 
Met Asn .ys Ser .la Ser Clu .ys Leu .sn Leu Asp Asn Leu Gly 

1 5 

P.O pro lie pro Val Cys Ser Leu Thr Tyr He Glu Gly Phe Gly Ser 

20 

35 ^° 



50 " 



Leu 
65 



(2) INFORMATION FOR SEQ ID NO : *? : 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 519 base pairs 
25 (B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7 : 
TAGGCCATGA AGGCCGAATC GGCCTTCATG GCCTACGCTT ACACAATACC CACCATGTCC 
CAGGCTGGTG C^AGGAAGC CCCTATCAAG AAGAAGCGCC CCCCTGTGAA GGAGGAGGAC 
40 CTGAAGGGGG CCCGAGGAAA CCTGACCAAG AACCAGGAAA TCAAGTCCAA GACCTACCAG 
CTCATGCGAG AGTGTGAGCA AGCTGGCTCG GCCGCCCCGT CGGTGTTCAG CCGCACCCGC 
^CAGGTACCG AGACTGTCTT TGAGAAGCCC AAAGCCGGAC CCACCAAGAG TGTCTTCGGC 
TGAGAAGTGT GCGCCACTCC CCTTGCTGCC CGAATGCTCG GAAACAGGAG CCTTACCCAG 
GAACTCTTTT TTATGCCAGA ACGCTTCCTC TCCCCTGCTG TCTCTGGGGC TGCCACCCTC 
BO CCCCACAGTC CAGGCCCTTC AGCCAAGGGC TCTGCACCAG CACCTTGGAA GCACCAATAA 
AGAGGATGCC CACGTGGCCC CAGCAAAAAA AAAAAAAAA 
(2) INFORMATION FOR SEQ ID NO : 8 : 
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(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 98 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



10 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:8 

Lvs Ala Gl. Ser Ala PHe Me. Ala T.r Ala OVr Thr He Pro T.r 
Met Ser Gin Ala Gly Ala Gin 



10 ,5 



20 



20 Lys Lys Lys Arg Pro 

Val Ly3 Gl. cl. Asp Le. Lys Gly Ala Ar. Gly Asn Le. ,,3 

«u 45 



30 



3„ 

^ 60 
Gin Ala Gly Ser Ala Ala Pro Ser Val Phe 

70 

Thr Glu Thr Val Phe Glu 
Phe Gly 



70 - "Thr Arg Thr Gly 

80 

Lys Pro Lys Ala Gly Pro Thr Lys Ser Val 

95 



35 (2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 2788 base pairs 
40 ""^leic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

45 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO- 9- 

50 — AAACCCAGCT AGGTCAGACG AGAAAGATAA AAACTCTCCA GATGTCTTCC eo 
A.TAA.TCG AAGTTTT.AT CCCAGTGTCA CAAGGAAACA CCAATGGCTT CCCCGCGACA 



OCTTCCAATG ACCTGAAGGC ATTTACT.AA GGAGCT.^. 
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180 
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«.CK=»AOA= T«=CrrKrrA CCTTOTCO« A^CC.CTTC^ 
™TCa«.T^ TC».^T C^CC. =OTC«:»CG CCATCCrCOO 

=a«,GC«.T crrc=™^ «=<^-tc™ octcx^oca «...tcc«3 TOOArrATCT 

0=»=.T=rrC TCATAXATOO A=»CC0COA CC^^TT TC«U>T=T«. T^OG^C 
=T=TACA.C TT<=G«C«:A OTTATCCGT 3=I^T3TC^ 0»«=A=«*= AA«^G=ACT 
.aT.T.=« TC3G.GCTTAT C.Cr=.TCCT ^C.TCrr=T TCTTSGXT^. =CCT.C^ACT 
«=CrrA<=.CT CAA=C.CA=C «U>T=CT=TC CmTCCTCC T0^<3-T OTCT«=C.= 
.=.C=«C« TC.T^- C.«C.TC.O CC^^TXTT CC.TCXTC. =.^-T 
..CCTCACCT T^TTCSCTC .OC«.*C^ .TCTTCC.CO =<3CCT.C^^ =^-CC™ 
3=.T.CT™ «.rC.OCT=C ™«.C^T aA3=CCTAT. ..A.CCCT3C ACACTTCTTC 
™C.C.TC^ T.C™ =T=OC.TT^ ~- — 

TC™=.OC. TTCC^=CA= =.T^=CC.C TC^.^^ 

.rrr^TCA accctcct cr«:A«c^a AC«^=cr= «.rr.c.T<:. AcrrTcc.= 
o.r^^. -™ — 

CTC^CTC. O.T=a=TTrC C«,OCOT.C. TTC^CT T=C«=<=™ TCCCCAOOCC 
^.„=CTC CCa^C^T. ™T.30T0C C.TTT»CTTX 

,3=Cr«^ ^^-TCC.O ..C.O.aCTO =.3T.C^ 

.cc«,cc.=T GTrrcAcco Tx^rrrcACCC c^ctct ™t3ct.3a 3«.3«=ctc 

rrC.T.C.T. «.™«TC.= C<K,«.CTAC .3.=TaTC.T CT..m<:CT TOO^AA^CTC 

„.TCTO.r. T.™cc«T 3.03.^™ c=;.<=-"'^ ^^^^'^ 
™:.«rr.= 3.rr3«.3CC ;^33c^axT 3cc™rrrc3 r...o.-^ -ccc™t3 
.™^crr ^rr«3cc.= TTCc.Ta3C. CT33cc.Txa c.3C.3aT3. 3X3^3rr 
^.3C«. ccrrccT 3»cc.Tcr3T TTr3^. T3.^rrxT ^=.33TC^ 

TTa=T0^1^ TC.C«CCAT T3CXTCrr33 CI.TC.T33r TTC.3T.CTT C«=3.TTCC. 
C3ATA«.3»T ™C3CCTTT 3C.3C.TAXT 3X.TTrrT33 3.C«^3TT CI3CCC.3=- 
CTC;..TGC« C.33«.C;>. TCCTT3T«>C T.T3C«.C.T 3T.CT33C3. .3X.TATrr3 
^^3C.33 3CXTC3.T^ CT3.3CCT33 333TT3T3a. .3«TC.C3T 33CCTT«3CT 
55 T3T.T3AT^ -.TTTTCCT C.C;..TT3CC T.CCT3^T T<=TT.TTTCT T«>«.T.T 
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TCTTAAATTT CCCCTTAATT CAGTATGATT TATCCTCACA 
TGAAGTATTC AATCAAGTTT TTTTGGTTGT TTTCTCTTCC 
CAGCAGCAAT TGTTTTAAAG AGATACATTT TTAGAAATCA 
GAAAGAACCC AAGACATCAT GTATCGCATA TTAGTTAATC 
GGAAGAAATC TGGTCTAATT TATTAATCTA AAAAAGGAGA 
GACAAGTTAT TACTGTCTCT GGCATTTGTT TCCTCATCTT 
GTAGCCCTTC AGTCrPAATA CTTTATGATG CTATGGTrTG 
AATGTATTAA TGCTAAAAAA AAAAAAAAAA AGCGGCCTTC 
TAACTTGACC GCTCTGAGCT AAACCTAGCC CCAAACCCAC 
CCTTAACCAA ACCATTTACC CAAATAAAGT ATAGGCGATA 
TAGATATAGT ACCGCAAGGG AAAGATGAAA AATTATAACC 
TAACCCCTAT ACCTTCTGCA TAA^AATTA ACTAGAAATA 
CCTAAGACCC CCGAAACCAG ACGAGCTACC .TAAGAACAGC 
TGTAGCAAAA TAGTGGGAAG A^TTATAGGT AGAGGCGACA 
AGCK.GTTGT CCCAGAAAAA AAAAAAAAAA • AAAAAAAAAA 
^^AAAAAAAA AAAAAAAAAA AAAAAAAA 
(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS - 

I A) LENGTH: 604 amino acids 

(B) TYPE: amino acid - 

( C ) STRANDEDNESS • 

(D) TOPOLOGY: linear 



TAAAAAAGAA 
CTTGCCATCA 
CAACAAACTG 
TCCTCAGACA 
ATTGAATTCT 
TAAAATGAAT 
CCATTATTTA 
ATGGCCTAGA 
TCCACCTTAT 
GAAATTGAAA 
AAGCATAATA 
ACTTTGCAAG 
TAAAAGAGCA 
AACCTACCGA 
AAAAAAAAAA 



GCACTTTGAT 
CACTGTTGCA 
AATTAAACAT 
GTAACCATGG 
GGAAACTCCT 
AGGTAGGTTA 
ATAAATGACA 
GATTTCAACT 
TACCAGACAA 
CCTGGCGCAA 
TAGCAAGGAC 
GAGAGCCAAA 
CACCCGTCTA 
GCCTGGTGAT 
AAAAAAAAAA 
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(ii) MOLECULE TYPE: protein 
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(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:10: 
Met ser Ser Ser Asn Val gIu Val Phe II 



10 



e Pro Val Ser Gin Gly 



Asn 



Thr Asn Gly Phe Pro Ala Th.- at ^ 

Ala Thr Ala Ser Asn Asp Leu Lys Al 

Glu Gly Ala Val Leu Ser 



25 



15 

a Phe Thr 



30 



35 



Phe His Asn He Cys Tyr Arg Val 

45 



Lys Leu 



84 
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30 



... S„ Olv Ph. L,. CVS "<= -1 f„» 

S„ Tsn lie ... =ly "« ir 

70 

1 Th. CIV OIV. X.. .VS S„ S« ..u .eu «P V.1 ..u Al. 

85 ^ 

... ..P pro s.. CIV ..u se, OXV .-P -1 L.. XX. ... CJv .X. P.o 

100 -^^^ 

^ ^ m^r TH/r Val Val Gin Val Gly 
pro Ala Asn Phe Lys Cys Asn Ser Gly Tyr Val 

115 -^-^^ 



^= ■ ai„ p.. XI. =xv V.X s.r axv =Xv =x„ .y- A« ™' 

150 

rl T« Th. OXV ..u A.P S.. S.r T.. XX. ..n M. V.X X.. 
165 -^'^ 

.V. A« »" S., .V. .Xn OIV Ar, XX. IX. P.. X.. Hi. 



195 

Ala Ser 



180 

P.O ... TV, S., XX. P.. XV. X.„ Ph. ..P S.. X.- Th, ... X.. 
Tv U.. Ph. His CXV Pro .X. =Xn 3X„ AX. X.u OXV 



210 "5 



Ph. =lu S., M. OIV Tvr Hi. CV. =1. Al. Tvr A-h f^^ 

Z Ph. Ph. X.. ..P XI. XI. ..n =1V ..P S.r Th. «. Val .X. X.. 

245 

.1. Olu ASP Ph. XV. T« =1. II. XI. Ol- S., XVS 

260 

TT« riu Lvs Leu Ala Glu lie Tyr Val Asn Ser 
Gin ASP Lys Pro Leu He Glu Lys Leu 

275 

S.. Ph. ryr .V= 01. Th, XV. .1. =X» X.. His GXh X.. S.. =lV =lV 

CI. r. XV, XVS XVS IX. Th, V.1 Ph. XV. =1. XX. S.. Tv^ Th. Th. 

50 305 



ser Phe Cys His Oln Leu Ar. Trp Val Ser Lys Ar. Ser Phe Lys Asn 

He Ala Gin He He Val Thr Val 



325 330 



55 Leu Leu Gly Asn Pro Gin Ala Ser 

85 
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val .e„ OX. 

3« ™r CI. „e . ^ 



380 



405 ' Tyr Arg Val Ser 

. 415 

420 f^^ Leu Pro Met Arg Met 

'^^ 430 



III 



- <=Xn P.. 3„ 3„ V,. 

400 

LVS ..3 .eu PHe XXe His Olu ^r XXe Ser 

Ser Tyr Phe Leu Gly Lys Leu 
420 

- - s„ n. „. ^^^^^ 
--y -y. ..p , 2' „„ 

460 

3„ 3„ „„ „. 

. 480 
v.. 3., v.. 

^ 2 ^ 

510 

S„ 

-J ^^^^ 

™. 2° ... 

n ^ , 560 

Glu Tyr Leu Val Lys Gin Gly He A.n r o 

565 ""^P Ser Pro Trp Gly Leu Trp 

575 

^^^^ ^^^^ 

"-^^ I-rs T., S„ 

600 

INFORMATION FOR SEQ ID 



(i) SEQUENCE CHARACTERISTIC, 



NO: 11: 
S: 



(A) LENGTH: 2 930 base pairs 

(B) TYPE: nucleic acid 



86 



20 



^ PCT/US98/11210 

WO 98/55614 



(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

5 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 
CC.CTTCCTC 30CTOCOCOO CCCTCCCOCO OAOCTCCCCa OCCCCCOOTC COTCCCC.CC 
CTC.CC.TO. AAO.CO.CTT CCCCACaAO OAOOAOOTCC ^.TCCTTCCC TTACAACCCO a 
,5 TTT0OT.TTC.OO^00A.C™.CC^TCT.^A^— aOCCTO^CTTT ^ 

TCT.TC.T.T T.TT.T.C.T TTTOTCT.CC TTGCT^C^ TC.C.CT.CC C.TTTTOOO. : 
T.T;^3TT3 ..0.0^^ CO.C^-TC .CACCTOCC. TOC^C.TC TCCCC^^CC 
TATCTCC. .OCTC.C.CC .0..0^0. CACCTO^ -TT.OOTO. CC^U^CTOOO 
..O^OCT. TCOCCC^ CTCC^CTC TCC.CCTTC. O.TC.C.C.T TCT.O.TCTC 
25 COTC.CC;.C TTCCTa.C.T T.C.C;UU^ -C.3C;U.O. AC.AOO.T.C CC^^^^^ 

TTAC.OCCC. aCCOC..TOC TCTCOTOa.C ACCC.O.CTC ..TTO;..- A.CTT^O.O 
^T;U.CTCTT TCCTC.TC.C C.CT0T;^C A;U.CCCTCC .COCOT.T;.. TOOCTATOTC 
.COAATCTCC .CCACTAC CACCCTOCTC C.OCCC^^TC TCC..;U.CCA ^.TCT.TTCT 
CATAAaX^TCC TC^ATO;^ CTC^^C^CC T0AACCT3.C CCACGT.C.C C.C.CO..CC 
35 TCATC.CC;U. TCTGC.CCCO TC^TOGATO ACAC^U^OCC. GCCT.TCCAG CG^^TC^UVGA 
.CO.CTTTCA ..ATCTGC.O C.GGTTrTTC TTCAAGCC;. G^^GG.C.CO G.rTGOCTO. 
.OC.O^O. GCAG.GCTTO C.CACGCTGG C^CCAACAA CTC^CCTTO GCC..AGCC. 
.CAACGACAC CC^GAGGAT ATGAACAGCC AGCTCAACTC ATTCACAGGT CAGA^GAGA 
.CATCACCAC TATCTCTCAA GCCAACGAGC AGAACCTGAA AGACCTGCAG GACTTACACA 
45 AAGATGCAGA GAATAGAACA GCCATCAAGT TCAACCAACT GGAGGAACCC ^CCAGCTCT 
TTOAGACOGA TATTGTGAAC ATCATTAGCA ATATCAGTTA CACAGCCCAC CACC^CGGA 
CCCTGACCAG CAATCTAAAT GAAOTCAGGA CCACrTGCAC AGATACCCTT ACCAAACACA 
CAGA^ATCT GACCTCCTTG AATAATACCC TGGCCAACAT CCG^GAT TCTGTTTCTC 
TCAGGATGCA ACAAGATTTG ATGAGGTCGA GGTTAGACAC TGAAGTAGCC AACTTATCAG 
55 TGATTATGGA AGAAATGAAG CTAGTAGACT CCAAGCATGG TCAGCTCATC AAGAATTTTA 



87 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



c«T.™« .a^„cc= o^cccooo otcc«=.=o 

CCCC.C=3CCC ^^^^ ^^^^^^ 

occc^ccc cc^c c..c^,cc cccc==^= o^^, 

^™ .=c™ ^^^^ ^^^^^^^^ 

c^Aa==ccc „™=^c cc«=accccc ccaccc„cc 
occc^.... ccc^™<, ^^^^ ^^^^ 

c-^Acc^o =cc™ ..^x;.,,^ c.^„^c .cc«=.=ec 

c™cc T.3,^cccr .=ccc^ „^ 

c™cc ao^^, ^^^^^^ ^^^^^^ 

.ct™ ™^ ^^^^^ ^^^^ ^^^^ 

c™c. ^^^^^ ^^^^ ^^^^^^^^ 

...c„c^ ^^^^^ ^^^^^ ^^^^^^ 

«c™ ^™=-cc ^™ 

™cc. ^^^^ ^^^^^^ 

^^^^^^^ ^^^^^^^^ 
^^^^^^^^^ ^^^^^^ ^^^^^ 
-™ ^^^^^ 

.C^^ 

AGACTTGGGA ACTAAAATGT TCCCCAGGrT r^.,..^ 

CCCCAGGGT GATATGCTGA TTTTCATTGT GCACATGGAC 
TGAATCACAT AGATTCTCCT PnP'ro«r.m. 

TTCTCCT CCGTCAGTAA CCGTGCGATT ATACAAATTA TGTCrrCCAA 

™AAC AC.™ GAAAAAGG.. A^^ G.GAGX.A. GGGAAGAAC. 

™A.A AG.GCCA.AC A..C.AAAA 

TGCAGACATA CAGATATATA GGCCAACTAT TACT:..^.. 

CAACTAT TAGTAATAAT ATGAAATATA CTTAAAGAGC 
TT^^C ^^^^^^ ^^^^ 

^rrro^. ^^^^^^ ^^^^^^ 

-«c^™ caoTx^ ^^^^^^^ 

(2) INFORMATION FOR SEQ ID NO : 12 : 
Ci) SEQUENCE CHARACTERISTICS: 



1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2930 
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(A) LENGTH: 208 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 



10 



25 



30 



35 



(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12:- 
1 5 1° 

Lvs Ar. Phe Gly lie Gin Glu Gly Thr Gin Cys T.r Lys Cys Lys Asn 

20 

20 35 *° 

Val Ala lie Leu Gly Tyr Lys Val Val Glu Lys 



50 



Leu Leu Thr lie Thr 
50 



55 



60 



Met ASP Asn Val Thr Gly Gly Met Glu Thr Ser Ar. Gin Thr ^r Asp 

Lp Lys Leu Thr Ala Val Glu Ser Asp Leu Lys Lys Leu Gly Asp Oln 
85 ^° 

, x-i c^^ THr Asn Ser Glu Leu Ser Thr Phe Arg 
Thr Gly Lys Lys Ala He Ser Thr Asn ser 

100 

ser ASP lie Leu Asp Leu Arg Gin Gin Leu Arg Glu lie Thr Glu Lys 

115 

i.c.r. Tbr Leu Glu Lys Leu Gin Ala Ser Gly Asp 
Thr Ser Lys Asn Lys Asp Thr Leu e.xu i^y 

130 

/-T^ T^n Tv<5 Glu Thr Leu Glu Asn Asn 
40 Ala Leu Val Asp Arg Gin Ser Gin Leu Lys Glu 

145 

ser Phe Leu He Thr Thr Val Asn Lys Thr Leu Gin Ala Tyr Asn Gly 

165 

45 aqo Thr Ser Val Leu Gin Gly Asn Leu 

Tyr Val Thr Asn Leu Gin Gin Asp Thr ber 



180 



in Asn Gin Met Tyr Ser His Asn Val Val He Met Asn Ser Thr Thr 



195 



200 



(2) INFORMATION FOR SEQ ID NO: 13: 
55 (i) SEQUENCE CHARACTERISTICS: 
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(*} LENOTH. 1589 baa. p,i„ 

IBl TYPE: nucleic ,cid 

(C) STRiNDEMESS: double 

(O) TOPOLOGY: li„e,r 

(ii) MOLECULE TYPE: cDNA 



10 

Ixi) SEQUEMCE DESCRIPTIOK, SEQ ID MO, 13: 

Tcr.r.-r..r t^^,, ^^^^^ ^^^^^ 

15 ^.TTC^T 0«o™„, 

AACOTOTOC. .o^cTrrrrc a.t«tac« otoaao^oo atg«^,^ rrraxACTT 

CAOTC^AC t™3CTCca= CTArTOCTAA OAAAOOCACA AACAATOACA OOATA^^ 
COAACAACCT COCC^^ o=T.ACCCCT OCTOTC^.C ^0^.30 O^ACCTOO 
OAOA=CCCA= C^^^ cCCA^AOa GAAOCAT^o AOAOOA™. T1^30AT« 

25 c™oc ^caoc^, cao^c aoa^oc^c^ ccaac^c. t^x^co. 

-«™a^a a™.oa^, ^^^^^^ 
tctacaaooa oaoc^ocac co^oocaa taotoccacc ATAA^.03. cacacccaoc 

CAT.:XCT.CC CT.CCACAOA ACCCCAOOCA C«:CC=nTC. COCTACAC^ .^CA.^, 

a™ac ro=cc=^,e aocacgaooa o.coa.cacc c^^rooc. acoaoga^ 
35 oca™ ca=™o^. ^^^^^^^ ^^^^^^ ^^^^ 

ao™a ™oc^, ^^^^ ^^^^^^^^ ^^^^^^ 

C„AO CAA.A.CCTO OCCAA^ ,,eAAOOC„ ^^^^^ ^^^^^^ 
=™AC .CAO^AOOOC AOACAAOCO. CA^oCOCT O^OAOO^. 00^3000 
=0,OA,..A C^CAXCOCA AACX^^e ^CTO.rO^ 30a™^ ^,.,,3™= 
A0300.A.CA ..coo™,. AAO.A^CC CAOAOOAAOA OOCCCAO^ C.CA0CO0CA 
.COOCOOOAT ™:cc..cAO A^OAOACA TAAAAAOAOC TOAAAAOTAT rnCAAOACO 
TTOAOAAAO. AACACAOAAA ..AOA..OAC TACAOOOTAA AATOA^oi, ™3A^CA 
OCOCOX^C ^COXOOOO CAOAAXAAC ^CAOAAOC CCAOAOO^ .,OACA0A0A 
™0A. OOA^CAAOA AAO..,,,, ^^^^^^ ^^^^ 

55 ACOT^OOCAA OC.CAAOOAO ,.CCOC00C A<.lO0A0OC CA^O^CAO CAOOACOCCA 



60 
120 
180. 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
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aCBCACTACCT OTOCTCTTCA ACC^ACC.C CATCTACGAG CTGGACTCCT X380 

CACGGAGCAT GCAGAAGAAA CAGGCCCTGC TGGAGGCTGT CGCCGGCAAG GAGGGGGACA 
5 GCrrCAACAC ACAGO^CTC AAGCTGGCCT AGCTGCCTCC AACACACTAC GTCAGAAGGA X500 
CCCGGGTCTT TGAAACTGTG ^^AAGCT AATGTATTAA TGTGACATGG AGGAACTCAA 1560 

1589 

TAAAACTCCT GCTTCAAAAA AAAAAAAAA 



10 



(2) INFORMATION FOR SEQ ID NO: 14: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 271 amino acids 
,5 (B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 



20 



25 



30 



35 



45 



50 



55 



(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

1 5 1° 

lie Leu His Ala Glu Leu Gin Gin Tyr Leu Gly Asn Pro Gin Glu 

20 

. His Lvs Val Lys Thr Val Cys Ser Lys He Leu 

Ser Leu Asp Arg Leu His Lys vax uy 

35 



Ma Asn Leu Glu Gin Gly Leu Ala Glu Asp Gly Gly Me. Ser Ser Val 

50 

Thr Gin Glu Gly Ar. Gin Ala Ser He Ar. Leu Trp Ar. Ser Ar. Leu 

65 

Gly Arg Val Mac Tyr Ser MeC Ala Asn Cys Leu Leu Leu Me. Lys Asp 



Tyr val Leu Ala Val Glu Ala Tyr His Ser Val He Lys Tyr Tyr Pro 
100 

115 

lie Gly ASP lie Lys Thr Ala Glu Lys ^r Phe Gin Asp Val Glu Lys 

130 

val Thr Gin Lys Leu Asp Gly Leu Gin Gly Lys He Met Val Leu Met 

150 
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A.n S„ .1. p,. ^ 

no 

A..» Ph. Phe Th. ci„ ^„ 

190 

A=» ^^^^ 



200 205 



Ser .eu A., oXn .eu Olu Ma Met: Val Cln CIn .sp P.o .r. His 

^•^^ 220 



Leu His Clu Ser Val .eu Phe Asn I,eu Thr Thr Met aiu Leu Glu 

"° 235 240 

Ser ser Arg Ser Met Gin L^s Lys Gin Ala .eu Leu Glu Ala Val Ala 

250 2 
Cly Uys Clu Cly ASP Ser P.e Asn Thr Oln Cys Leu Lys Leu Z 

(2) INFORMATION FOR SEQ ID NO:15: 



265 270 



(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 1153 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:15: 
TATAAAGAGT GACTC^CTA TGAAGGTAAA GGCCACCCCT CTTCAGTTCC AGTGACTGAG 
ATACArrTTT CCAATCCTGG GGGCAAATAC AGACACAGCA AGrPCCTTCT TCCCTTTGGA 
AATT^GCAG C^CC^CAC CAGTGAGCAC AAAGCCACAT ^CAAAGGAA ACTGACAAAT 
TATCCCCAGC T.CCAGAAGA AGAAATCCTC ACTGGACGGC TTCC^T^c CTGTGGT^A 
45 ^A^^TT GGCTGCAGGG ATGAAAG^. TTAAGTTCAT AGGACTGATG ATCCTCCTCA 
CCTCTGCG^ TTCAGCCGGT TCAGGACAAA GTCCAA^AC TGTGCTGTGC TCCATAGACT 
OGTTCATGCT CACAGTGCAC CCCTTCATGC TAAACAACGA TGTGTGTGTA CACT^ATG 
™CTr GGGCCTGGGT ^CCCCCCAA ACCATG^CA GCCACACGCC TACCAG^A 
CCTACCGTGT TACTGAA^T GGCATCAGGG CCAAAGCTGT CTCTCAGGAC A..GTTATCT 
55 ACAGCACTGA GATACACTAC TCT^TAAGG GCACGCCATC TAAGTTTGTG ATCCCAGTGT 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
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10 



15 



20 



25 



CATGTGCTGC CCCCCAAAAG TCCCCATGGC TCACCAAGCC CTGCTCCATG AGAGTAGCCA 
GCAAGAGCAG GGCCACAGCC CAGAAGGAI^ AGAAATGCTA CGAGGTGTTC AGCTl^TCAC 
AGTCCAGTCA AAGGCCCAAC TGCGATI^TC CACCTTGTGT CTTCAGTGAA GAAGAGCATA 
CCCAGGTCCC TI^TCACCAA GCAGGGGCTC AGGAGGCTCA ACCTCTGCAG CCATCTCACT 
TTCTTGATAT TTCTGAGGAT TGGTCTCTTC ACACAGATGA TATGATTGGG TCCATGl^AT 
CCTCAGGTTT GGGGTCTCCT GAAGATGCTA TTTCTAGAAT TAGTATATAG TGTACAAATG 
TCTGACAAAT AAGTGCTCTT GTGACCCTCA T^^I^AGCACT TTTGAGAAAG AGAAACCTAT 
AGCAACTTCA TGAATTAAGC CTrTTTCTAT ATTTTTATAT TCATGTGTAA ACAAAAAATA 
^TAAAATT CTGATCGCAT AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 
AAAAAAAAAA AAA 

(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 212 amino acids 

(B) TYPE; amino acid 
t C ) STRANDEDNES S : 
(D) TOPOLOGY: linear 



660 

720 

780 
840 
900 
960 

1020 

1080 
1140 
1153 



30 



(ii) MOLECULE TYPE: protein 



35 



40 



45 



50 



55 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l6: 



Met 



Lys Val Phe Lys Phe 



lie Gly Leu Met lie Leu 
10 



Leu Thr Ser Ala 
15 



Phe Ser Ala Gly 
20 



ser Gly Gin Ser Pro Met Thr Val Leu Cys Ser He 



25 



Asp Trp Phe Met Va 



1 Thr Val His Pro Phe Met Leu Asn Asn Asp Val 



35 



40 



45 



Cys Val 
50 



His Phe Hxs Glu Leu His Leu Gly Leu Gly Cys Pro Pro Asn 



55 



60 



His Ala Tyr Gin Phe Thr Tyr Arg Val Thr Glu Cys 



70 



75 



His Val Gin Pro 
65 

Cly lie Arg Ala Lys Ala Val Ser Gin Asp Met Val He Tyr Ser Thr 

85 ^ 

r riw Thr Pro Ser Lys Phe Val He Pro 
Glu He His Tyr Ser Ser Lys Gly Thr Pro ber i.y 

100 



105 



110 



93 



BNSDOCtD <WO „ 985561 4A2 1 > 



10 



20 



30 



35 



WO 98/55614 

PCT/US98/n210 



V.1 s.. c.. ... 

-^-^^ 125 
M« A„ v.l .1. se, «. ™, 

-^^^ 140 
^V. ry, =i„ 3„ 

155 160 
Cys ASP cys Pro Pro Cys VaX P.e Ser Glu Clu Clu His Thr Oln Val 

cys His Oln Ala Oly Oln Glu Ala Oln Pro Leu Oln Pro Ser 

190 

His Phe Leu Asp He Ser Olu Asp Trp Ser Leu His Thr Asp Asp 



200 " "-'^ 

zuo 205 



He Gly Ser Met 
210 



(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 4285 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:17: 

TTTAATCTGT GTCTCCAGCA TTTATTTT^ T.TI.GTGTC ATCGGGTTCC TGGTI^.. 

TTAAGACATA GTCAAC^TG TGGACC^TA GGTTTGGGGC AGCAACCAAT TCCATTGTTT 

TCC^T^GT CAAATCCAAG AGAAAATATA CCATAAGGAG CTAGAAGATT CTAGTTCACA 

CCCTPTTGAA TCTTCATGGC CTTI^^.CC TCA^GCCTC TGAAATC,.. .rCO^^a 

45 TCCCAOGAKG TCTCTGGGGG CTGAGCTGCT ACAGGGGCAR ARGGTGGGGT GGGGT^GGT 

OGGARAATCA TCCTGGCACT TCATCGTGCA TGCTATT^G GGCAGCATCT TT^T^TTTT 
att™ ^^^^^^^ ^^^^^^^^^ ^^^^^^^^^ 

AXGATGTCTC CCATAGACTC TGTTCCTTGT TCC^ CCTTPCTCAT CCATGGTCCT 

AACACTTCCA TGATTTAATC TPPTnnAr^r.. 

TTAATC TGCTGCAGGA CCATAGTCTT CAGCCACCTC AGCAATAACT 

55 TGTTAGAACA TTAAAAGGAA GTAAATTGAr A^r^..^^ 

^.TAAATTGAG AACAACTTGT TGCCATCCCA TTTTCATTAG 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
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45 



AAATCAGACA TCTTAGAGAT GTCAAGAAAG CAGCTAGCAG CTAGGGGGTA TGGGGACCTG 
TCCa<3CTCAC ACTGCTGTGT GTCAGACCAG ACCTGATCCT GGAGCTCAGG ACCCTAGAGA 
GCCCTGATCT CTGGAACTCT TGCCACGTTG TTGCTGAGGC AGCTGAAGTC CCCATCTCCC 
ACCATAACAA TCACAAATAG ACAGTAGTGG AGCCAGCATC CCCAGGCCCC TTTTTGTGTA 
AGCAGAAAGG GAGCTGTGAG CCTTGCCCTG TTTGCAGGTG TCAAGTGCCT CTCCCTGCCT 
GTACTTCTCC CCTTCCTCTG AGCAGAGCTT TCGTAGCTGT TGCCAATGCA AAGAAATGTA 
AAGCAGCAAA AGAAGACAGC AGGTTCTGAC CTGAGGAGGG AAACCAAATT TATCCCACAA 
AGGCCCATTA ACCCCACCCC CCTCGCCTCC CACCCCCAGA CTGGATCCAC TACT..GCCCA 
AGAATACTGA TGAGAA?.CCT AGTCTGGATT GGGTCGGAAG CTGGAATTTG GTGCTCTGCA 
GACCAGTGCT CAAAATTGTG GXTATTTrrG AGGACTCGCC TTCAATCCAG AACATTTGCG 
TTTCACCTTC CTCGCCCAGA TCCAGTTAAC AAGGTAGCTC ATCACTTCTT GCATCTGTTG 
AG1..ACATGC TGGATTTTAA rTTTTATTGT GGTTGTACTT GGATGCAAGG AATATGTTTT 

GrrCCTCCCA atttagcgca ccatcctggg aagtgcatgt ctcagaccaa ctccaccttc 

ACCTTCACCA CCTGTCGCAT CCTGCATCCT TCAGATGAGC TCACTCGGGT CACACCAAGC 
CTTAACTCAG CCCCAACTCC AGCTTGTGGC AGCACCAGCC ACTTGAAATC CACGCCGGTG 
GCCACACCAT GCACTCCACG GAGACT^AGC CTGGCTGAGT CCTTCACTAA CACCCGTGAG 
TCCACGACCA CCATGAGCAC ATCCCTGGGG CTCGTGTGGC TGTTGAAGGA GCGGGGCATT 
TCTGCTGCCG TGTACGACCC CCAGAGCTGG GACAGGGCCG GCCGGGGCTC CCTCCTGCAC 
TCCTACACGC CCAAGATGGC TGTGATCCCC TCTACTCCGC CGAACTCGCC TATGCAGACA 
CCCACATCCT CCCCACCCTC CTTTGAGTTC AAGTGCACGA GCCCTCCCTA CGACAATTTC 
CTGGCTTCCA AGCCAGCCAG CTCCATCCTG AGGGAAGTGA GAGAAAAGAA CGTCCGCAGC 
AGCGAGAGCC AGACCGACGT GTCCGTCTCC AACCTCAACC TCGTGGACAA AGTCAGGAGG 
TTTGGGGTGG CCAAAGTGGT GAACTCAGGG CGAGCCCATG TCCCCACCTT GACTGAGGAG 
CAGGGACCCC TCCTCTG1K.G GCCCCCGGGG CCAGCACCAG CCCTTGTTCC CAGAGGCCTG 
GTACCTGAGG GCCTGCCCCT CAGATGCCCC ACTGTCACCA GTGCCATCGG TGGGCTGCAG 
CTCAATAGTG GCATCCGGCG GAATCGCAGC TTCCCCACCA TGGTGGGATC TAGCATGCAG 
ATGAAAGCTC CTGTGACTCT CACCTCGGGC ATCTTGATGG GTGCTAAGCT CTCCAAACAA 
55 ACTAGCTTAC GGTGAGGACT GGAGGGGGGC CGGTTGCCCT AGAGGAGACC CACGTTCTCT 



50 



660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
. 1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
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C^CTCCCA CC«.CCTCTC ^CCCCAC ..,^„CTCC CTCCCTC^C CCT,^. 
CCACCCCCTC CrAA0CTA3A C«ATC«CC TTOrcCC^ -^O^^r <=^c^ 
T^^TOT CTACATACK^ C^^c TT^^CCC CC^CTC^ CTTCCOATCC 
CACAO=AA<rr .CCCCT<30AC ^TCATCACT CKTACCAG.A COTCACC^T =CTAAC««= 
«==AAO=T=G aOTCCTTOT TCTTTCC^ «=A<=AACCAC I^AAACTCCC AA.,^™ 
™^CCAT= OATAO^AAAC CA=T=AATTC C^XO^C ACACCAC3A0 c,.^,^,^ 
aCACa3.TCA TAACACATCT =3=,,=^^ 03ACACCTCA CCTCSCCCAC CCT.TAOGAO 
CCTAASOAOC CTTCCATCCTC ACCCACG^ AOC^^ACO^ CC^c^A TC==A=0=Cr. 
"-TTTTAT C«n.CCCCA CC^^ ^^^^^ 
COTTTC^ ^^^^^ ^^^^^^ 

TrrrCTAATC A^CrOTCAOa CCAAA^^T QACCO^AAAO A=AA.n=TATT TAOACTCA.K= 

ct=c=™tt caocaocccc tct™^ gtc^ttto ccm™ 

ACATATATAT OCAOOCAAOT AATOCTACTO OTAO^A^ COTTCAAATA 
™AT™.A ACACACCAA3 CCCC.aA^, ^^^^^^^^ 
ACAACCAAA. .CA^AAOA CC=ACCCAA =ACA^, 

"==ATAa33 AAAAAOC™ TrAAACAAA. C^AACAC ™a« „AAC 
CACAACCAOO CATAATACCA AACCOCTTCC A«=Oa=AAAC AA=,:t™= TATTCCC^ 
<=CTCCA=C=C ™^ ,,^,,3^ ^^^^^^^ ^^^^^ ^^^^ 

a^caocca ^aatoccc aca™ cct™ 

AACAA^AXAX ^T^cC TCCAAAOCCT ^^cCTCTT ^ATCCZ^A 

0«AAA=ATC CA==TCCTT= ^OAAT CA^^, ACAA0=OAa= .^CTOT 
-C^TCCCC C^A^AAC.^ ^^^^^ ^^^^^^^^ ^^^^^ 

AAACA^. ^^^^^^ ^^^^^^ 

^..ACTTAT ^^^^^ ^^^^^^^^ 

-TTCCAOAC a™x==aa ccaaaaca^ ccata.aaat =AAAC^^A 
■TccccaccAa cacaaoatct =^.^c:Ar ^=.aA=a. .aacctta^ .ccaccaa.. 

ATACT^aO AAACCCC™ ACCAACAA3C CTCA=TCCCA C=C^OA CAT^™ 
--AACACA AOAOXA^^a ^AA^^, „^ ^^^^^^ 
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ATTCACTGCA AGTAACrTAT ATCTTTTTAT Tl^AATGTAT TTTAAAGCAG TAGATAGAAT 4020 

;^CAAAGGAA TATGAAAACC ATGGACTGAA TGGACCATTT TATGTATTCA GAGAGAGAAG 4080 

5 CCACTCATCA TTGCCAGAAA TACCAl^TAA AAATK^GCAG TTCAGAGCrT GCAATACTTA 4140 

CTATAGTAAA TAAATAAACG GTCAACATTG TGCAACCACT ACCAAAAAGT GTGrK.TAAT 4200 

OCATCAAAAA TCAACACAAT TTTATTCACT AATGAGTATC AATAAAATAA GTTCAAATGA 4250 

10 4285 
TGGAAACCAC AAAAAAAAAA AAAAA 



(2) 



INFORMATION FOR SEQ ID NO: 18; 



15 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 429 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 



20 



25 



30 



35 



40 



(ii) MOLECULE TYPE: protein 



SEQUENCE DESCRIPTION: SEQ ID NO: 18: 



(xi) 

Gin Arg Asn Val Lys Gin Gin Lys Lys Thr Ala Gly Ser Asp Leu 
1 5 ^° 

A.. Arg Glu Thr Lys Phe He Pro Gin Arg Pro He Asn Pro Thr Pro 

20 

.ou Ala ser His Pro Gin Thr Gly Ser Thr Thr Gly Pro Arg He Leu 

35 ^0 
„et Arg Asn Leu Val Trp He Gly Ser Glu Ala Gly He Trp Cys Ser 

50 ' 

Ala ASP Gin Cys Ser Lys Leu Trp Leu Phe Leu Ar. Thr Arg Leu Gin 
65 70 
ser Arg Thr Phe Ala Phe His Leu Pro Arg Pro Asp Pro Val Asn Lys 

85 

val Ala His His Phe Leu His Leu Leu Ser Asp MeC Leu Asp Phe Asn 
100 

Phe Tyr Cys Gly Cys Thr Trp Met Gin Gly Ha Cys Phe Val Pro Pro 
SO 120 125 

Asn Leu Ala His His Pro Gly Lys Cys Met Ser Gin Thr Asn Ser Thr 
130 135 
55 . Phe Thr Phe Thr Thr Cys Arg Ha Leu His Pro Ser Asp Glu Leu Thr 
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160 



10 



15 



30 



40 



45 



v., P„ s 

no 

S„ 

ISO 

Ar» S„ 3„ 

™^ .H, se, ^ 

^■^^ 220 

n. s„ ^^^^ 

OlV L.„ 3„ 

Thr Pro Pro Asn Ser Pro 



20 



Met Gin Thr Pro Thr Ser Ser Pro Pro Ser 

270 



23 Phe Glu Phe Lys Cys Thr Ser Pro Pro Tyr Asp 



,an - Ala Ser 

285 



Lys Pro Ala Ser Sei- r 

Ser lie Leu Arg Glu Val Arg Glu Lys Asn Val Arg 
.^^^ 300 



s„ oa„ ... 



320 



... V. 

335 

Ala His Val Pro Thr Leu 



340 '■''^ ''^^ Pro Leu Leu Cys Gly 

'^^ 350 

- P„ ... 

p„ . ^ 

^ 380 



Gin Leu Asn Ser Glv He A^., 2> 

3 85 Arg Asn Arg Ser Phe Pro Thr 

Gly Ser Ser Met Gin Met Lys Al 



390 " Thr Met Val 

395 

" 400 



50 405 """^ ^hr Leu Thr Ser Gly He 

Met Gly A.a Lys Leu Ser Lys Gin Thr Ser Leu Arg 

425 

(2) INFORMATION FOR SEQ ID NO: 19: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3751 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



10 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:19: 
ACTTTGAATT rrTTATTn.T GAAATTAAAA ATATGGTATT ATATATATAT AAACTTCTAT 

TCCTCTATAA ATATAGATGA TTTI^TGATA GTGAACAGAA TAAATGTATA CCAAATTCAA 120 

AGACCAATAT CATrTTAGCG TATGACAGAC ATAGATAAAT TTAGGTCCTA AGTACCGGCA 180 

20 TTT^ATAAA TTCTTAAAGT TTAAAACAAT ACAATCAGGA GGATTGCTTT TCTCCTCTTC 24C 

TTCACAGAGA ACTAAAGTGA ATATTTTTAA ATGGCTTTGA AAGATTTACA TTTGACACAT 30< 

TTCTGTAAAT CCAAAAGAGG AGCACACAGG GATTTAATGC AGTAGACCTG CACACATTTT 36- 

CCCTTTAGCA TGCATGCCCA TATrTTGTTT ATTTCAGGCG CTAI^TCCCC GTCAATTATT 42 

CCACCTTCTT TACCTCCTGA AATCTTACCA GGTTATTATT GGTGGTGTGA ATTGTTCCCC 48 
30 CCTCAGAATG TGCTGCTGAA TAATAATCGT AATAAAATGT TGAAAGTGTA CAACTTTTAC 

ATTTTAAAGT TTCTGATATA TGTCTAGTTA TTTGATTAAA AATAAGAAAA TAGCACTTCA 6( 

TTTTGAGGAA GTCCATGACA CTGAAATATC CTTCAAGTTT TCAATTTCTG TTTACGTTrT 6 

GCTGTCTTGT TAAGGAAAGC AAACATCAAC TCCTTAACAA AGCTTTCCAG GTGACCTCAA "7 

CATTTCCATT TTACAGACCG GTAAAATCTA AGCGCAGGCT GTCTCAITCT CAAAGGCAAG 1 

40 GTTGCCAGGC ATCCGTATGC AATTAGAATT AACATTTTAT AACCCATATC TTCAGTCTCT ^ 

TCCAACCCAC ACAAAGCTTC ATGCTTCTTC CCAAATCTCA GTAACCACAT CTTTCCATGA ! 
CGCTGGCCAA ACCCATACCA GGTTTTAGAC ACTAGAGAAT GAAATGAGCT CACCCCTCAA 

AAATTAGACT TCAAAAAGTT TGGCATTGGT TATCTCACTC ACCCTGTAAC CAACTAAGGT 1 

GGGAGAAGGG AGTGTCTGGC GTTGAAGGTG ACCGTGGAGG GAGGCTGAGA CTGCCAGCGC 1 

50 CCACACCCGT GGGCCCCCAT GAAGTTGGAG GAAAGTTCTG GACAGTTAAA AATCCAGCTT : 

CAGGAAGTCG AAGGGACGGG CCTTCGCAAT CCACCGCCGA GCAAGGGAGG AATTGTAATG : 
TATGGGGGCC CTCCTCCAGA TTTGGAAGGT TTGTGGAGTT CTGTACCTTA AGAGCCCCTA 



60 



55 

99 
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CCTCAACCCA GCAAAGAAAG GGAGGCGACA GAAGGAGGGG GAGGGGGCAA AAGGAGGAGG 1320 
CGGGAAGTGA CCCTGGCAGC GCAGCCCTAG TCGCACCCCG CAGTGC^AA CTCGCCCCGG 1380 
5 AGCTGGCGCC CAGCCGTCCC GAGCACCCGT GGTAGGGAGA GGCGCGCGAG GACGACCACG 1440 
AGCGCTGTGC GGTTGCACAC CAG^OC TCC^cAA TACTCCGAAA AGGGCAAGAA 1500 
<^----CTC AAAO^GTTAA ACCGCCCTAA ATAATTAAAA ACTTO^ ,3,, 
CGTGATCGGT CGTCATTTAA ATACAAATAT ACTTACAAAA ATCCTACACA GGCTATTTAC 
AATCATAAAA GCGAACAGTC CTGGTACCAG AGTGTGAGGG CAAGAGGTCT GTCCATCCTC 
15 CCTC^GCAG TCGGGCCCTC GTGTCCTrTT GCCTCAGGGA CGGAAGCTTT TGCAGGAGCT 
GAGOTGTTCT AGGCCTCTTT GGCCGAATTC GGCCAAAGAG GCCTAATTCC TTCCTCGGTT 
ATrrCATTCA GAGAATA^t ATGAAATGCC TACa..TGTGC AAGTCATCCA TCCO^GAAAA 
GGCCAC^CT CAGTGAGGGA GAGATGTAGT GGA^C.^.^ AGACATACCT GC^GAGT^ 
AACCAGTAAA TAGCATGTCT TTCCCCTCCC CGATCTTAAG GTGTGTTTXC TAGAAAAG^ 
25 CCCTAATGGA ATTCATGAGT TTGGGGGTCT CAGTCACCCG CT.GCCTGTA GGAOTCCArr 
^ATGATTCT OGArTTTTGC TGTTTG^TAT T^CCCTTAGA GGGGCTCTGA GTATCTACTT 
GTGGGTGGCC ATTTCCTGAC ATC...CATGT ACCTCGTGGA ATTCAGCCAG CrrCATGTO.. 
CAAATCAGAA AGCTCACCCC AAGACTGCAA ATCAATGAAG GTATTGGCAT ^TTAAGGTC 
OTACCCTAGA CAACAGCAGT CATAAATAAT TAGGCAGGAA CrPAACCCAA ATCTAGTTCT 
35 TTCACCACCT CTACCACCAG AACCCAGCAG ACAC^ACAT CTCCTGATAA GAGT^CTGG 
AC^GATC^ t™.TTTTGC ATOT^tCCT CTCCrrCCCC ACTTAC^AG AGAAriTAAA 
GTCTGTAGAG TCAGCACAGC CCCATCAGTC CAGGAACTTC CCACCACCAG CCCT^ACTG 
TCCCArTAAC K.ACA^^ AGA^^CAG CTCCCCCTAC TCCC^CTGT GAAACAA^c 
CTCTCCVTGT GAGAGGAAAV ^CGCGSGAA GGVTAAGGGA GTGTGGCGGG CGGVTCCGGG 
45 AGCCAACATC CCTCGGTATG CGCAGCTGKT CA^GSCCCC GCGGGCAGCG GGAAGAGCAC 
VTAC^TGCC ACCATGGTCC AGCACTGTGA AGCCVTCAAC CGGTCTG^c AAGTTGTAAA 
CC^GATCCA GCAGCAGAAC ACT^AAVTA CTCCGTGATG GCTGACATCC GGGAACTGAT 
CGAGGTCGAT GA^TAA.GG AGGATGATTV T.TGCGATTC GGTCCCAACG GAGGAT^GT 
AT^CCATC GAGTACTTTG CCAATAArTT TGACTCGCTG GAGAAC^.c a.GGCCATGT 
55 AGAGGACGAC TATATCC^ TTGATTGTCC AGGTCAGATT GAGTTGTACA CTCACCTGCC 
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TGTGAT^AAA CAGCTGGTCC AGCAGCTCGA GCAGTGGGAG TTCCGAGTCT GTGGAKTTTY 
TYTTGTTGAT TCTCAGTTCA TGGTGGAGTC ATTCAAGTTT ATTTCTGGCA TCTTGGCAGC 
5 CCTGAGTGCC ATGATCTCTC TAGAAATTCC GCAAGTCAAC ATCATGACAA AAATGGATCT 
GCTGAGTAAA AAAGCAAAAA AGGAAATTCA GAAATTTTTA GATCCAGACA TGTATTCTTT 
ATTAGAAGAT TCTACAAGTG ACTTAAGAAG CAAAAAATTC AAGAAACTGA CTAAAGCTAT 
ATGTGGACTG ATTGATGACT ACAGCATGGT TCGATTTTTA CCTTACGATC AGTCAGATGA 
AGAAAGCATG AACATTGTAT TGCAGCATAT TGATTTTGCC ATTCAATATG GAGAAGACCT 
15 AGAATTTAAA GAACCAAAGG AACGTGAAGA TGAGTCTTCC TCTATGTTTG ACGAATATTT 
TCAAGAATGC CAGGATGAAT GAAGAGTTTA CTAAAAGTAA CCATCTAAAG AGCTTCTGGC 
CAAACCAGCA GAACATTCTT CTYTTCAAAG GATGCAATAG TAGAAAGCTA CTTATTTTAA 
TGAAAAAAAG TAAAACTTCG TTCTTTATCA GCCTCATGCC TGAATCAAAT TTTTAATTAT 
TCTGAAACTG CTGCTGTTTA AAGTCGAATC TTTTAGTATT ATAACAGCAT CACTTTAGAT 
25 TTTGTAAGTC AAAATTGAAA TGAATGCACA TAGATTTATA TATAAATTAG CACCTGAGCT 
AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA A 
(2) INFORMATION FOR SEQ ID NO: 20: 

30 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 284 amino acids 

(B) TYPE: amino acid 

( C ) STRANDEDNES S : 

35 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



40 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 



Met Pro Arg Tyr Ala Gin Leu Xaa Met Xaa Pro Ala Gly Ser Gly Lys 
45 1 ^ ^° 

Ala Thr Met Val Gin His Cys Glu Ala Xaa Asn Arg 
25 30 

ser val Gin Val Val Asn Leu Asp Pro Ala Ala Glu His Phe Asn Tyr 



Ser Thr Tyr Cys 
20 



50 



55 



35 40 



ser val Met Ala Asp He Arg Glu Leu He Glu Val Asp Asp Val Met 
50 



55 SO 
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Clu ASP ASP xaa .eu A.. Phe Cly P.o Asn Oly Cly i.eu Val Phe Cys 

80 

Met CI. Ty. P.e Ala Asn Asn Phe Asp Trp .eu Clu Asn Cys Leu Cly 

95 

His val Clu ASP ASP .yr He .eu Phe Asp Cys Pro Gly cin He Clu 
Leu ^r Thr His .eu Pro Val Me. .ys Oln Leu Val Cln Gin Leu Glu 



20 



25 



40 



45 



50 



55 



120 



Gin Trp Clu Phe Ar. Val Cys Cly Xaa Xaa Xaa Val Asp Ser Cln Phe 

15 

Met val Clu Ser Phe Lys Phe Xle Ser Cly xie Leu Ala Ala Leu Ser 

160 

Ala Met He Ser Leu clu He Pro Cln Val Asn He Met Thr Lys Met 

170 

ASP Leu Leu Ser Lys Lys Ala Lys Lys Clu He Clu Lys Phe Leu Asp 

190 



ASP Me. ser Leu Leu Clu Asp Ser Thr Ser Asp Leu Ar. Ser 

200 205 
LV. LV. P.. 

30 ^-^-^ , 220 

T.r s„ 

235 

3^ „. ^^^^ '2 

..u 01„ PH, ... CZ. P„ ... 31„ ..p S„ S„ 



2" 270 



".t Ph. ASP Glu Ty, Ph. 3I„ Clu Cy. =1„ „.p oiu 

^'^ 280 
(2) INFORMATION FOR SEQ ID NO: 21: 

<i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = ." oligonucleotide " 
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(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 
TNCAGGCCTT GCGTTCCTAG CTGCTCTGC 
5 (2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 
2_Q (C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



15 



(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc "oligonucleotide" 



20 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 
GNGCTGTGAG TTTATCCACA AAGGAACAG 
(2) INFORMATION FOR SEQ ID NO: 23: 

25 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



30 



35 



40 



(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "oligonucleotide^ 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 
GNATAGGAGG TCCCAAGTTA TCAAGGTTT 
(2) INFORMATION FOR SEQ ID NO: 24: 



(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 29 base pairs 
45 (B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



50 



(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "oligonucleotide" 



55 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 
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GNTTTCCTGG TTCTTGGTCA GGTTTCCTC 
(2) INFORMATION FOR SEQ ID NO: 25: 

5 (i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 
<D) TOPOLOGY: linear 

<ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "oligonucleotide- 

15 

. (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 
CNAGATGCAA TGGTTGTGAG ATTGACCAA 
(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS- 
25 LENGTH: 29 base pairs 

<B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

30 '''' TfnJico^'''^'^^ -^^^ 

(A) DESCRIPTION: /desc = "oligonucleotide" 



29 



29 



35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:26: 

GNCACTTTCC ACTGCTGTCA GCTTGTCAT 
(2) INFORMATION FOR SEQ ID NO: 27: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 
4c STRANDEDNESS: single 

(D) TOPOLOGY: linear 



50 



29 



(ii) ^JOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "oligonucleotide- 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:27: 
55 ANCAGACAGT TTGCCATGGA GTACATCAC 



29 
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(2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "oligonucleoti 



15 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:28: 

29 

TNATGAACCA CAGGAAACAG GAAGCCGTC 
(2) INFORMATION FOR SEQ ID NO: 29: 



20 



(i) SEQUENCE CHARACTERISTICS: 
<A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
2 5 (D) TOPOLOGY: linear 



30 



(ii) MOLECULE TYPE: other nucleic acid 

CA) DESCRIPTION: /desc = "oligonucleotide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 

3 5 TNAAGGTGAA GGTGGAGTTG GTCTGAGAC 

(2) INFORMATION FOR SEQ ID NO: 30: 

(i) SEQUENCE CHARACTERISTICS: 
40 (A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

45 (ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "oligonucleotide" 



29 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 
GNCAGAAATA AACTTGAATG ACTCCACCA 
55 (2) INFORMATION FOR SEQ ID NO: 31: 
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(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 457 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:31: 

Met Asn Ser Gin Leu Asn Ser Phe Thr Gly Gin Met Glu Asn He Thr 



10 15 



Thr He Ser Gin Ala Asn Glu Gin Asn Leu Lys Asp Leu Gin Asp Leu 

25 30 
_ His Lys Asp Ala Glu Asn Arg Thr Ala II. 



— ..nr Ala He Lys Phe Asn Gin Leu Glu 

40 45 

CXu Ar. Phe Gin Leu Phe Glu Thr Asp Xle Val Asn Xle Xle Ser Asn 

60 

lie ser Tyr Thr Ala His His Leu Arg Thr Leu Thr Ser Asn Leu Asn 

° 75 80 

Olu Val Arg Thr Thr Cys Thr Asp Thr Leu Thr Lys His Thr Asp Asp 

Thr ser Leu Asn Asn Thr Leu Ala Asn Xle Arg Leu Asp Ser Val 

110 

Ser Leu Arg Met Gin Gin Asp Leu Met Arc Ser a.o t 

115 ^ ^^^^ Arg Leu Asp Thr Glu 

125 

val Ala Asn Leu Ser Val Xle Me. Glu Glu MeC Lys Leu Val Asp Ser 

•^^^ 140 
Lys His Gly Gin Leu Xle Lys Asn Phe Thr Xle Leu Gin Gly Pro Pro 

Oly Pro Arg Gly Pro Arg Gly. Asp Arg Gly Ser Gin Gly Pro Pro Gly 
" 170 

Thr Gly Asn Lys Gly Gin Lys Gly Glu Lys Gly Glu Pro Gly Pro 

185 

ol. 

^00 205 
= Clu A., 0,y Cl. a, S„ 3.. C=l„ Oly P„ 3IV 

"^^^ 220 
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Ser Arg Gly Ser Pro Gly Lys Pro Gly Pro Gin Gly Pro Ser Gly Asp 
225 230 235 240 

Pro Gly Pro Pro Gly Pro Pro Gly Lys Glu Gly Leu Pro Gly Pro Gin 
5 245 250 255 

Gly Pro Pro Gly Phe Gin Gly Leu Gin Gly Thr Val Gly Glu Pro Gly 
260 265 270 

10 Val Pro Gly Pro Arg Gly Leu Pro Gly Leu Pro Gly Val Pro Gly Met 

275 280 285 



15 



30 



45 



Pro Gly Pro Lys Gly Pro Pro Gly Pro Pro Gly Pro Ser Gly Ala Val 
290 295 300 

Val Pro Leu Ala Leu Gin Asn Glu Pro Thr Pro Ala Pro Glu Asp Asn 

305 310 315 320 



Ser Cys Pro Pro His Trp Lys Asn Phe Thr Asp Lys Cys Tyr Tyr Phe 
20 325 330 335 

Ser Val Glu Lys Glu lie Phe Glu Asp Ala Lys Leu Phe Cys Glu Asp 
340 345 350 

2 5 Lys Ser Ser His Leu Val Phe lie Asn Thr Arg Glu Glu Gin Gin Trp 

355 360 365 



He Lys Lys Gin Met Val Gly Arg Glu Ser His Trp He Gly Leu Thr 
370 375 380 

Asp Ser Glu Arg Glu Asn Glu Trp Lys Trp Leu Asp Gly Thr Ser Pro 
385 390 395 400 



Asp Tyr Lys Asn Trp Lys Ala Gly Gin Pro Asp Asn Trp Gly His Gly 
35 405 410 415 

His Gly Pro Gly Glu Asp Cys Ala Gly Leu He Tyr Ala Gly Gin Trp 
420 425 430 

4 0 Asn Asp Phe Gin Cys Glu Asp Val Asn Asn Phe He Cys Glu Lys Asp 

435 440 445 



Arg Glu Thr Val Leu Ser Ser Ala Leu 
450 455 

(2) INFORMATION FOR SEQ ID NO: 32: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 542 amino acids 
50 (B) TYPE: amino acid 

{ C ) STRANDEDNESS : 
(D) TOPOLOGY: linear 



55 



(ii) MOLECULE TYPE: protein 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 

Cys Gly His His Glu Leu Asn Asn Leu Asn Leu Thr Gin Val Gin Gin 

5 1 A 



10 15 



Arg Asn Leu lie Thr Asn Leu Gin Arg Ser Val Asp Asp Thr Ser Gin 



25 



30 



Ala He Gin Arg He Lys Asn Asp Phe Gin Asn Leu Gin Gin Val Phe 

40 45 

Leu Gin Ala Lys Lys Asp Thr Asp Trp Leu Lys Glu Lys Val Gin Ser 

5^ 60 



Leu Gin Thr Leu Ala Ala Asn Asn Ser Ala Leu Ala Lys Ala Asn Asn 

^° 75 80 

ASP Thr Leu Glu Asp Mec Asn Ser Gin Leu Asn Ser Phe Thr Gly Gin 
85 90 95 

Met Glu Asn lie Thr Thr He Ser Gin Ala Asn Glu Gin Asn Leu Lys 

Asp Leu Gin Asp Leu His Lys Asp Ala Glu Asn Arg Thr Ala He Lys 

Phe Asn Gin Leu Glu Glu Arg Phe Gin Leu Phe Glu Thr Asp He Val 

140 

Asn He He Ser Asn He Ser Tyr Thr Ala His His Leu Arg Thr Leu 

155 160 

Thr ser Asn Leu Asn Glu Val Arg Thr Thr Cys Thr Asp ThV Leu Thr 

170 175 

Lys His Thr ASP Asp Leu Thr Ser Leu Asn Asn Thr Leu Ala Asn He 

185 19Q 

Arg Leu Asp Ser Val Ser Leu Arg Met Gin Gin Asp Leu Met Arg Ser 

200 205 

Arg Leu Asp Thr Glu Val Ala Asn Leu Ser Val He Met Glu Glu «et 

^•^^ 220 
Lys Leu val Asp Ser Lys His Gly Gin Leu He Lys Asn Phe Thr He 

"° 235 240 

Leu Gin Gly Pro Pro Gly P.o Arg Gly Pro Arg Gly Asp Arg Gly Ser 

250 255 
cm Gly P.O Pro Gly P.o Thr Gly Asn Lys Gly Gin Lys Gly Glu Lys 



270 
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Gly Glu Pro Gly Pro Pro Gly Pro Ala Gly Glu Arg Gly Pro lie Gly 
275 280 285 

Pro Ala Gly Pro Pro Gly Glu Arg Gly Gly Lys Gly Ser Lys Gly Ser 
5 290 295 300 

Gin Gly Pro Lys Gly Ser Arg Gly Ser Pro Gly Lys Pro Gly Pro Gin 
305 310 315 320 

10 Gly Pro Ser Gly Asp Pro Gly Pro Pro Gly Pro Pro Gly Lys Glu Gly 

325 330 335 



15 



30 



45 



Leu Pro Gly Pro Gin Gly Pro Pro Gly Phe Gin Gly Leu Gin Gly Thr 
340 345 350 

Val Gly Glu Pro Gly Val Pro Gly Pro Arg Gly Leu Pro Gly Leu Pro 
355 360 365 



Gly Val Pro Gly Met Pro Gly Pro Lys Gly Pro Pro Gly Pro Pro Gly 
20 370 375 380 

Pro Ser Gly Ala Val Val Pro Leu Ala Leu Gin Asn Glu Pro Thr Pro 
385 390 395 400 

25 Ala Pro Glu Asp Asn Ser Cys Pro Pro His Trp Lys Asn Phe Thr Asp 

405 410 415 



Lys Cys Tyr Tyr Phe Ser Val Glu Lys Glu lie Phe Glu Asp Ala Lys 
420 425 430 

Leu Phe Cys Glu Asp Lys Ser Ser His Leu Val Phe lie Asn Thr Arg 
435 440 445 



Glu Glu Gin Gin Trp lie Lys Lys Gin Met Val Gly Arg Glu Ser His 
35 450 455 460 

Trp lie Gly Leu Thr Asp Ser Glu Arg Glu Asn Glu Trp Lys Trp Leu 
465 470 475 480 

4 0 Asp Gly Thr Ser Pro Asp Tyr Lys Asn Trp Lys Ala Gly Gin Pro Asp 

485 490 495 

Asn Trp Gly His Gly His Gly Pro Gly Glu Asp Cys Ala Gly Leu lie 
500 505 510 

Tyr Ala Gly Gin Trp Asn Asp Phe Gin Cys Glu Asp Val Asn Asn Phe 
515 520 525 

lie. Cys Glu Lys Asp Arg Glu Thr Val Leu Ser Ser Ala Leu 
50 530 535 540 
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What is claimed is: 

1. An isolated polynucleotide selected from the group consisting of: 

(a) a polynucleotide comprising the nucleotide sequence of SEQ ID 

NO:l; 

(b) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:l from nucleotide 266 to nucleotide 1651; 

(c) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO;l from nucleotide 521 to nucleotide 1651; 

(d) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:l from nucleotide 335 to nucleotide 634; 

(e) a polynucleotide comprising the nucleotide sequence of the full- 
length protein coding sequence of clone as294.3 deposited under accession 
number ATCC 98444; 

(f) ^Polyn^cleoHde encoding the full-length protein encoded by the 
cDNA insert of clone as294_3 deposited under accession number ATCC 98444; 

(g) a polynucleotide comprising the nucleotide sequence of a mature 
protein coding sequence of clone as294_3 deposited under accession number 
ATCC 98444; 

(h) a polynucleotide encoding a mature protein encoded by the cDNA 
insert of done as294_3 deposited under accession number ATCC 98444; 

(i) a polynucleotide encoding a protein comprising the amino acid 
sequence of SEQ ID NO:2; 

(j) a polynucleotide encoding a protein comprising a fragment of the 
ammo acid sequence of SEQ ID NO:2 having biological activity, the fragment 
comprismg eight consecutive amino acids of SEQ ID NO:2; 

(k) a polynucleotide which is an allelic variant of a polynucleotide of 

(a)-(h) above; 

(1) a polynucleohde which encodes a species homologue of the protein 
of (0 or (j) above ; and 

(m) a polynucleotide that hybridizes under stringent conditions to any 
one of the polynucleotides specified in (a)-(j). 

2. The polynucleotide of claim 1 wherein said polynucleotide is operably 
hnked to at least one expression control sequence. 

110 



BNSDOCID: <WO_ 88S6614A2.I. , 



wo 98/55614 



PCT/US98/11210 



Ser Arg Gly Ser Pro Gly Lys Pro Gly Pro Gin Gly Pro Ser Gly Asp 
225 230 235 240 

Pro Gly Pro Pro Gly Pro Pro Gly Lys Glu Gly Leu Pro Gly Pro Gin 
5 245 250 255 

Gly Pro Pro Gly Phe Gin Gly Leu Gin Gly Thr Val Gly Glu Pro Gly 
260 265 270 

10 Val Pro Gly Pro Arg Gly Leu Pro Gly Leu Pro Gly Val Pro Gly Met 

275 280 285 



15 



30 



45 



Pro Gly Pro Lys Gly Pro Pro Gly Pro Pro Gly Pro Ser Gly Ala Val 
290 295 300 

Val Pro Leu Ala Leu Gin Asn Glu Pro Thr Pro Ala Pro Glu Asp Asn 
305 310 315 320 



Ser Cys Pro Pro His Trp Lys Asn Phe Thr Asp Lys Cys Tyr Tyr Phe 
20 325 330 335 

Ser Val Glu Lys Glu lie Phe Glu Asp Ala Lys Leu Phe Cys Glu Asp 
340 345 350 

25 Lys Ser Ser His Leu Val Phe lie Asn Thr Arg Glu Glu Gin Gin Trp 

355 360 365 



lie Lys Lys Gin Met. Val Gly Arg Glu Ser His Trp lie Gly Leu Thr 
370 375 380 

Asp Ser Glu Arg Glu Asn Glu Trp Lys Trp Leu Asp Gly Thr Ser Pro 

385 390 395 400 



Asp Tyr Lys Asn Trp Lys Ala Gly Gin Pro Asp Asn Trp Gly His Gly 
35 405 410 415 

His Gly Pro Gly Glu Asp Cys Ala Gly Leu lie Tyr Ala Gly Gin Trp 
420 425 430 

4 0 Asn Asp Phe Gin Cys Glu Asp Val Asn Asn Phe lie Cys Glu Lys Asp 

435 440 445 

Arg Glu Thr Val Leu Ser Ser Ala Leu 
450 455 



(2) INFORMATION FOR SEQ ID NO: 32: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 542 amino acids 
50 (B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 



55 



Cii) MOLECULE TYPE: protein 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:32: 

Cys Gly His His Glu Leu Asn Asn Leu Asn Leu Thr Gin Val Gin Gin 
5 10 15 

Arg Asn Leu He Thr Asn Leu Gin Arg Ser Val Asp Asp Thr Ser Gin 
20 25 30 



Ala He Gin Arg He Lys Asn 



Asp Phe Gin Asn Leu Gin Gin Val Phe 



35 40 45 

Leu Gin Ala Lys Lys Asp Thr Asp Trp Leu Lys Glu Lys Val Gin Ser 
^° 55 60 

Leu Gin Thr Leu Ala Ala Asn Asn Ser Ala Leu Ala Lys Ala Asn Asn 

^0 75 80 



Asp Thr Leu Glu Asp Met Asn Ser Gin Leu Asn Ser Phe Thr Gly Gin 
S5 90 95 

Met Glu Asn lie Thr Thr He Ser Gin Ala Asn Glu Gin Asn Leu Lys 

105 110 

Asp Leu Gin Asp Leu His Lys Asp Ala Glu Asn Arg Thr Ala He Lys 

120 3^25 

Phe Asn Gin Leu Glu Glu Arg Phe Gin Leu Phe Glu Thr Asp He Val 
"° 135 140 

Asn He He Ser Asn He Ser Tyr Thr Ala. His His Leu Arg Thr Leu 

155 160 

Thr Ser Asn Leu Asn Glu Val Arg Thr Thr Cys Thr Asp Thr Leu Thr 
1" 170 175 

Lys His Thr ASP Asp Leu Thr Ser Leu Asn Asn Thr Leu Ala Asn He 
180 185 190 

Arg Leu Asp Ser Val Ser Leu Arg Met Gin Gin Asp Leu Met Arg Ser 
195 200 205 

Arg Leu Asp Thr Glu Val Ala Asn Leu Ser Val He Met Glu Glu Met 

215 220 

Lys Leu Val Asp Ser Lys His Gly Gin Leu He Lys Asn Phe Thr He 



230 



235 240 



Leu Gin Gly Pro Pro Gly Pro Arg Gly Pro Arg Gly Asp Arg Gly Ser 

250 255 

Gin Gly Pro Pro Gly Pro Thr Gly Asn Lys Gly Gin Lys Gly Glu Lys 
260 265 270 
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Gly Glu Pro Gly Pro Pro Gly Pro Ala Gly Glu Arg Gly Pro lie Gly 
275 280 285 

Pro Ala Gly Pro Pro Gly Glu Arg Gly Gly Lys Gly Ser Lys Gly Ser 
5 290 295 300 

Gin Gly Pro Lys Gly Ser Arg Gly Ser Pro Gly Lys Pro Gly Pro Gin 
305 310 315 320 

10 Gly Pro Ser Gly Asp Pro Gly Pro Pro Gly Pro Pro Gly Lys Glu Gly 

325 330 335 



15 



30 



45 



Leu Pro Gly Pro Gin Gly Pro Pro Gly Phe Gin Gly Leu Gin Gly Thr 
340 345 350 

Val Gly Glu Pro Gly Val Pro Gly Pro Arg Gly Leu Pro Gly Leu Pro 
355 360 365 



Gly Val Pro Gly Met Pro Gly Pro Lys Gly Pro Pro Gly Pro Pro Gly 
20 370 375 380 

Pro Ser Gly Ala Val Val Pro Leu Ala Leu Gin Asn Glu Pro Thr Pro 
385 390 395 400 

25 Ala Pro Glu Asp Asn Ser Cys Pro Pro His Trp Lys Asn Phe Thr Asp 

405 410 415 



Lys Cys Tyr Tyr Phe Ser Val Glu Lys Glu lie Phe Glu Asp Ala Lys 
420 425 430 

Leu Phe Cys Glu Asp Lys Ser Ser His Leu Val Phe lie Asn Thr Arg 
435 440 445 



Glu Glu Gin Gin Trp lie Lys Lys Gin Met Val Gly Arg Glu Ser His 
35 450 455 460 

Trp lie Gly Leu Thr Asp Ser Glu Arg Glu Asn Glu Trp Lys Trp Leu 
465 470 475 480 

4 0 Asp Gly Thr Ser Pro Asp Tyr Lys Asn Trp Lys Ala Gly Gin Pro Asp 

485 490 495 



Asn Trp Gly His Gly His Gly Pro Gly Glu Asp Cys Ala Gly Leu lie 
500 505 510 

Tyr Ala Gly Gin Trp Asn Asp Phe Gin Cys Glu Asp Val Asn Asn Phe 
515 520 525 



He Cys Glu Lys Asp Arg Glu Thr Val Leu Ser Ser Ala Leu 
50 530 535 540 
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What is claimed is: 

1. An isolated polynucleotide selected from the group consisting of: 

(a) a polynucleotide comprising the nucleotide sequence of SEQ ID 

NO:l; 

(b) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:l from nucleotide 266 to nucleotide 1651; 

(c) a polynucleoHde comprising the nucleotide sequence of SEQ ID 
NO:l from nucleotide 521 to nucleotide 1651; 

(d) 3 polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:l from nucleotide 335 to nucleotide 634; 

(e) a polynucleotide comprising the nucleotide sequence of the full- 
length protein coding sequence of clone as294_3 deposited under accession 
number ATCC 98444; 

(f) a polynucleotide encoding the full-length protein encoded by the 
cDNA insert of clone as294_3 deposited under accession number ATCC 98444; 

(g) a polynucleotide comprising the nucleotide sequence of a mature 
protein coding sequence of clone as294_3 deposited under accession number 
ATCC 98444; 

(h) a polynucleotide encoding a mature protein encoded by the cDNA 
insert of clone as294_3 deposited under accession number ATCC 98444; 

(i) a polynucleotide encoding a protein comprising the amino acid 
sequence of SEQ ID NO:2; 

0) a polynucleotide encoding a protein comprising a fragment of the 
amino acid sequence of SEQ ID NO:2 having biological activity, the fragment 
comprising eight consecutive amino acids of SEQ ID NO:2; 

(k) a polynucleotide which is an allelic variant of a polynucleotide of 
(a)-(h) above; 

(I) a polynucleotide which encodes a species homologue of the protein 
of (i) or (j) above ; and 

(m) a polynucleotide that hybridizes under stringent conditions to any 
one of the polynucleotides specified in (a)-(j). 

2- The polynucleotide of claim 1 wherein said polynucleotide is operably 
linked to at least one expression control sequence. 
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3. A host cell transformed with the polynucleotide of claim 2. 

4. The host cell of claim 3, wherein said cell is a mammalian cell. 

5. A process for producing a protein encoded by the polynucleotide of claim 
2, which process comprises: 

(a) growing a culture of the host cell of claim 3 in a suitable culture 
medium; and 

(b) purifying said protein from the culture. 

6. A protein produced according to the process of claim 5. 

7. A protein comprising an amino acid sequence selected from the group 
consisting of: 

(a) the amino acid sequence of SEQ ID NO:2; 

(b) the amino acid sequence of SEQ ID NO:2 from amino acid 1 to 
amino acid 123; 

(c) fragments of the amino acid sequence of SEQ ID NO:2 comprising 
eight consecutive amino acids of SEQ ID NO:2; and 

(d) the amino acid sequence encoded by the cDNA insert of clone 
as294_3 deposited under accession number ATCC 98444; 

the protein being substantially free from other mammalian proteins. 

8. The protein of claim 7, wherein said protein comprises the amino acid 
sequence of SEQ ID NO:2. 

9. The protein of claim 7, wherein said protein comprises the amino acid 
sequence of SEQ ID NO:2 from amino acid 1 to amino acid 123. 

10. A composition comprising the protein of claim 7 and a pharmaceutically 
acceptable carrier. 

11. An isolated gene corresponding to the cDNA sequence of SEQ ID NO:l. 
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12. An isolated polynucleotide selected from the group consisting of: 

(a) a polynucleotide comprising the nucleotide sequence of SEQ ID 

NO:3; 

(b) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:3 from nucleotide 262 to nucleotide 3096; 

(c) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:3 from nucleotide 1118 to nucleotide 1527; 

(d) a polynucleotide comprising the nucleotide sequence of the full- 
length protein coding sequence of clone aw92_l deposited under accession 
number ATCC 98444; 

(e) a polynucleotide encoding the full-length protein encoded by the 
cDN A insert of clone aw92_l deposited under accession number ATCC 98444; 

(0 a polynucleotide comprising the nucleotide sequence of a mature 
protein coding sequence of clone aw92_l deposited under accession number 
ATCC 98444; 

(g) a polynucleotide encoding a mature protein encoded by the cDNA 
insert of clone aw92^1 deposited under accession number ATCC 98444; 

(h) a polynucleotide encoding a protein comprising the amino acid 
sequence of SEQ ID NO:4; 

(i) a polynucleotide encoding a protein comprising a fragment of the 
amino acid sequence of SEQ ID NO:4 having biological activity, the fragment 
comprising eight consecutive amino acids of SEQ ID NO:4; 

(j) a polynucleotide which is an allelic variant of a polynucleotide of 
(a)-(g) above; 

(k) a polynucleotide which encodes a species homologue of the protein 
of (h) or (i) above ; and 

(I) a polynucleotide that hybridizes under stringent conditions to any 
one of the polynucleotides specified in (a)-(i). 

13. A protein comprising an amino acid sequence selected from the group 
consisting of: 

(a) the amino acid sequence of SEQ ID NO:4; 

(b) the amino acid sequence of SEQ ID NO:4 from amino acid 287 to 
amino acid 422; 
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(c) fragments of the amino acid sequence of SEQ ID NO:4 comprising 
eight consecutive amino acids of SEQ ID NO:4; and 

(d) the amino acid sequence encoded by the cDNA insert of clone 
aw92_l deposited under accession number ATCC 98444; 

the protein being substantially free from other mammalian proteins. 

14. An isolated gene corresponding to the cDNA sequence of SEQ ID NO:3. 

15. An isolated polynucleotide selected from the group consisting of: 

(a) a polynucleotide comprising the nucleotide sequence of SEQ ID 

NO:5; 

(b) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:5 from nucleotide 612 to nucleotide 806; 

(c) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:5 from nucleotide 744 to nucleotide 806; 

(d) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:5 from nucleotide 1 to nucleotide 794; 

(e) a polynucleotide comprising the nucleotide sequence of the full- 
length protein coding sequence of clone bd316_2 deposited under accession 
number ATCC 98444; 

(f) a polynucleotide encoding the full-length protein encoded by the 
cDNA insert of clone bd316_2 deposited under accession number ATCC 98444; 

(g) a polynucleotide comprising the nucleotide sequence of a mature 
protein coding sequence of clone bd316_2 deposited under accession number 
ATCC 98444; 

(h) a polynucleotide encoding a mature protein encoded by the cDNA 
insert of clone bd316_2 deposited under accession number ATCC 98444; 

(i) a polynucleotide encoding a protein comprising the amino acid 
sequence of SEQ ID NO:6; 

(j) a polynucleotide encoding a protein comprising a fragment of the 
amino acid sequence of SEQ ID NO:6 having biological activity, the fragment 
comprising eight consecutive amino acids of SEQ ID NO:6; 

(k) a polynucleotide which is an allelic variant of a polynucleotide of 
(a)-(h) above; 
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(1) a polynucleotide which encodes a species homologue of the protein 
of (i) or (j) above ; and 

(m) a polynucleotide that hybridizes under stringent conditions to any 
one of the polynucleotides specified in (a)-(j). 

16. A protein comprising an amino acid sequence selected from the group 
consisting of: 

(a) the amino acid sequence of SEQ ID NO:6; 

(b) the amino acid sequence of SEQ ID NO:6 from amino acid 1 to 
amino acid 61; 

(c) fragments of the amino acid sequence of SEQ ID NO:6 comprising 
eight consecutive amino acids of SEQ ID NO:6; and 

(d) the amino acid sequence encoded by the cDNA insert of clone 
bd316_2 deposited under accession number ATCC 98444; 

the protein being substantially free from other mammalian proteins. 

17. An isolated gene corresponding to the cDNA sequence of SEQ ID NO:5. 

18. An isolated polynucleotide selected from the group consisting of: 

(a) a polynucleotide comprising the nucleotide sequence of SEQ ID 

NO:7; 

(b) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:7 from nucleotide 7 to nucleotide 300; 

(c) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:7 from nucleotide 1 to nucleohde 363; 

(d) a polynucleotide comprising the nucleotide sequence of the full- 
length protein coding sequence of clone bkl30_4 deposited under accession 
number ATCC 98444; 

(e) a polynucleotide encoding the full-length protein encoded by the 
CDNA insert of clone bkl30_4 deposited under accession number ATCC 98444; 

(f) a polynucleotide comprising the nucleotide sequence of a mature 
protein coding sequence of done bkl30_4 deposited under accession number 
ATCC 98444; 
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(g) a polynucleotide encoding a mature protein encoded by the cDN A 
insert of clone bkl30_4 deposited under accession number ATCC 98444; 

(h) a polynucleotide encoding a protein comprising the amino acid 
sequence of SEQ ID NO;8; 

(i) a polynucleotide encoding a protein comprising a fragment of the 
amino acid sequence of SEQ ID NO:8 having biological activity, the fragment 
comprising eight consecutive amino acids of SEQ ID NO:8; 

(j) a polynucleotide v^hich is an allelic variant of a polynucleotide of 
(aHg) above; 

(k) a polynucleotide which encodes a species homologue of the protein 
of (h) or (i) above ; and 

(1) a polynucleotide that hybridizes under stringent condihons to any 
one of the polynucleotides specified in (a)-(i). 

19. A protein comprising an amino acid sequence selected from the group 
consisting of: 

(a) the amino acid sequence of SEQ ID NO:8; 

(b) fragments of the amino acid sequence of SEQ ID NO:8 comprising 
eight consecutive amino acids of SEQ ID NO:8; and 

(c) the amino acid sequence encoded by the cDNA insert of clone 
bkl30_4 deposited under accession number ATCC 98444; 

the protein being substanrially free from other mammalian proteins. 

20. An isolated gene corresponding to the cDNA sequence of SEQ ID NO:7. 

21. An isolated polynucleotide selected from the group consisting of: 

(a) a polynucleotide comprising the nucleotide sequence of SEQ ID 

NO:9; 

(b) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:9 from nucleotide 52 to nucleotide 1863; 

(c) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:9 from nucleotide 1219 to nucleotide 1863; 

(d) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:9 from nucleotide 1099 to nucleotide 1743; 
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(e) a polynucleotide comprising the nucleotide sequence of the full- 
length protein coding sequence of done bvl31_5 deposited under accession 
number ATCC 98444; 

(f) a polynucleotide encoding the full-length protein encoded by the 
cDNA insert of clone bvl31_5 deposited under accession number ATCC 98444; 

(g) a polynucleotide comprising the nucleotide sequence of a mature 
protein coding sequence of clone bvl31_5 deposited under accession number 
ATCC 98444; 

(h) a polynucleotide encoding a mature protein encoded by the cDNA 
insert of clone bvl31_5 deposited under accession number ATCC 98444; 

(i) a polynucleotide encoding a protein comprising the amino acid 
sequence of SEQ ID NO:10; 

(j) a polynucleotide encoding a protein comprising a fragment of the 
ammo acid sequence of SEQ ID NO:10 having biological activity, the fragment 
comprismg eight consecutive amino acids of SEQ ID NO:10; 

(k) a polynucleotide which is an allelic variant of a polynucleotide of 

{a)-(h) above; 

(1) a polynucleotide which encodes a species homologue of the protein 
of (i) or (j) above ; and 

(m) a polynucleotide that hybridizes under stringent conditions to any 
one of the polynucleotides specified in (a)-(j). 

22. A protein comprising an amino add sequence selected from the group 

consisting of : ^ ^ 

(a) the amino acid sequence of SEQ ID NO:10; 

(b) the amino acid sequence of SEQ ID NO:10 from amino acid 430 to 
amino acid 564; 

(c) fragments of the amino add sequence of SEQ ID NO:10 comprising 
eight consecutive amino adds of SEQ ID NO:10; and 

(d) the amino acid sequence encoded by the cDNA insert of done 
bvl31_5 deposited under accession number ATCC 98444- 

the protein being substantially free from other mammalian proteins. 

23. An isolated gene corresponding to the cDNA sequence of SEQ ID NO:9. 
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24. An isolated polynucleotide selected from the group consisting of: 

(a) a polynucleotide comprising the nucleotide sequence of SEQ ID 

NO:ll; 

(b) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:ll from nucleotide 67 to nucleotide 690; 

(c) a ipolynucleotide comprising the nucleotide sequence of SEQ ID 
NO:ll from nucleotide 1 to nucleotide 576; 

(d) a polynucleotide comprising the nucleotide sequence of the full- 
length protein coding sequence of clone bv227_l deposited under accession 
number ATCC 98444; 

(e) a polynucleotide encoding the full-length protein encoded by the 
cDNA insert of clone bv227_l deposited under accession number ATCC 98444; 

(f) a polynucleotide comprising the nucleotide sequence of a mature 
protein coding sequence of clone bv227_l deposited under accession number 
ATCC 98444; 

(g) a polynucleotide encoding a mature protein encoded by the cDN A 
insert of clone bv227_l deposited under accession number ATCC 98444; 

(h) a polynucleotide encoding a protein comprising the amino acid 
sequence of SEQ ID NO:12; 

(i) a polynucleotide encoding a protein comprising a fragment of the 
amino acid sequence of SEQ ID NO:12 having biological activity, the fragment 
comprising eight consecutive amino acids of SEQ ID NO:12; 

(j) a polynucleotide which is an allelic variant of a polynucleotide of 
(aHg) above; 

(k) a polynucleotide which encodes a species homologue of the protein 
of (h) or (i) above ; and 

(I) a polynucleotide that hybridizes under stringent conditions to any 
one of the polynucleotides specified in (a)-(i). 

25. A protein comprising an amino acid sequence selected from the group 
consisting of: 

(a) the amino acid sequence of SEQ ID NO:12; 

(b) the amino acid sequence of SEQ ID NO:12 from amino acid 1 to 
amino acid 170; 
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(c) fragments of the amino acid sequence of SEQ ID NO:12 comprising 
eight consecutive amino acids of SEQ ID NO:12; and 

(d) the amino acid sequence encoded by the cDNA insert of clone 
bv227_l deposited under accession number ATCC 98444; 

the protein being substantially free from other mammalian proteins. 



26. 



An isolated gene corresponding to the cDNA sequence of SEQ ID NO:ll. 



27. An isolated polynucleotide selected from the group consisting of: 

(a) a polynucleotide comprising the nucleotide sequence of SEQ ID 

NO:13; 

(b) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:13 from nucleotide 657 to nucleotide 1469; 

(c) a polynucleoHde comprising the nucleotide sequence of SEQ ID 
NO:13 from nucleotide 678 to nucleotide 1103; 

(d) a polynucleotide comprising the nucleotide sequence of the full- 
length protein coding sequence of clone cd265_ll deposited under accession 
number ATCC 98444; 

(e) a polynucleotide encoding the full-length protein encoded by the 
cDNA insert of clone cd265_ll deposited under accession number ATCC 98444; 

(f) a polynucleotide comprising the nucleotide sequence of a mature 
protein coding sequence of clone cd265_ll deposited under accession number 
ATCC 98444; 

(g) a polynucleotide encoding a mature protein encoded by the cDNA 
insert of clone cd265_ll deposited under accession number ATCC 98444; 

(h) a polynucleotide encoding a protein comprising the amino acid 
sequence of SEQ ID NO:14; 

(0 a polynucleoHde encoding a protein comprising a fragment of the 
amino acid sequence of SEQ ID NO:14 having biological activity, the fragment 
comprising eight consecutive amino acids of SEQ ID NO:14; 

0) 3 polynucleotide which is an allelic variant of a polynucleotide of 
(a)-(g) above; 

(k) a polynucleotide which encodes a species homologue of the protein 
of (h) or (i) above ; and 
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(1) a polynucleotide that hybridizes xinder stringent conditions to any 
one of the polynucleotides specified in (a)-(i). 

28. A protein comprising an amino acid sequence selected from the group 
consisting of: 

(a) the amino acid sequence of SEQ ID NO;14; 

(b) the amino acid sequence of SEQ ID NO:14 from amino acid 8 to 
amino acid 149; 

(c) fragments of the amino acid sequence of SEQ ID NO:14 comprising 
eight consecutive amino acids of SEQ ID NO: 14; and 

(d) the amino acid sequence encoded by the cDNA insert of clone 
cd265_ll deposited under accession number ATCC 98444; 

the protein being substantially free from other mammalian proteins. 

29. An isolated gene corresponding to the cDNA sequence of SEQ ID NO:13. 

30. An isolated polynucleotide selected from the group consisting of: 

(a) a polynucleotide comprising the nucleotide sequence of SEQ ID 

NO:15; 

(b) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:15 from nucleotide 261 to nucleotide 896; 

(c) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:15 from nucleotide 330 to nucleotide 896; 

(d) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:15 from nucleotide 1 to nucleotide 515; 

(e) a polynucleotide comprising the nucleohde sequence of the full- 
length protein coding sequence of clone ej265_4 deposited under accession 
number ATCC 98444; 

(f) a polynucleotide encoding the full-length protein encoded by the 
cDNA insert of clone ej265„4 deposited under accession number ATCC 98444; 

(g) a polynucleotide comprising the nucleotide sequence of a mature 
protein coding sequence of clone ej265_4 deposited under accession number 
ATCC 98444; 
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(h) a poljoiucleotide encoding a mature protein encoded by the cDNA 
insert of clone ej265_4 deposited under accession number ATCC 98444; 

(i) a polynucleotide encoding a protein comprising the amino acid 
sequence of SEQ ID NO: 16; 

(j) a polynucleotide encoding a protein comprising a fragment of the 
amino acid sequence of SEQ ID NO:16 having biological activity, the fragment 
comprising eight consecutive amino acids of SEQ ID NO:16; 

(k) a polynucleotide wWch is an allelic variant of a polynucleotide of 
(a)-(h) above; 

(1) a polynucleotide which encodes a species homologue of the protein 
of (i) or (j) above ; and 

(m) a polynucleotide that hybridizes under stringent conditions to any 
one of the polynucleotides specified in (a)-(j). 

31. A protein comprising an amino acid sequence selected from the group 
consisting of: 

(a) the amino acid sequence of SEQ ID NO:16; 

(b) the amino acid sequence of SEQ ID NO:16 from amino add 1 to 
amino acid 85; 

(c) fragments of the amino acid sequence of SEQ ID NO:16 comprising 
eight consecutive amino acids of SEQ ID NO:16; and 

(d) the amino acid sequence encoded by the cDNA insert of clone 
ej265_4 deposited under accession number ATCC 98444; 

the protein being substantially free from other mammalian proteins. 

32. An isolated gene corresponding to the cDNA sequence of SEQ ID NO:15. 

33. An isolated polynucleotide selected from the group consisting of: 

(a) a polynucleotide comprising the nucleotide sequence of SEQ ID 

NO:17; 

(b) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:17 from nucleotide 946 to nucleotide 2232; 

(c) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:17 from nucleotide 1336 to nucleotide 1853; 
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(d) a polynucleotide comprising the nucleotide sequence of the full- 
length protein coding sequence of clone ey29.8 deposited under accession number 
ATCC 98444; 

(e) a polynucleotide encoding the full-length protein encoded by the 
cDNA insert of clone ey29_8 deposited under accession number ATCC 98444; 

(f) a polynucleotide comprising the nucleotide sequence of a mature 
protein coding sequence of clone ey29_8 deposited under accession number ATCC 
98444; 

(g) a polynucleotide encoding a mature protein encoded by the cDN A 
insert of clone ey29_8 deposited under accession number ATCC 98444; 

(h) a polynucleotide encoding a protein comprising the amino acid 
sequence of SEQ ID NO:18; 

(i) a polynucleotide encoding a protein comprising a fragment of the 
amino acid sequence of SEQ ID NO:18 having biological activity, the fragment 
comprising eight consecutive amino acids of SEQ ID NO:18; 

(j) a polynucleotide v/hich is an allelic variant of a polynucleotide of 
(a)-(g) above; 

(k) a polynucleotide v^hich encodes a species homologue of the protein 
of (h) or (i) above ; and 

(1) a polynucleotide that hybridizes under stringent conditions to any 
one of the polynucleotides specified in (a)-(i). 

34. A protein comprising an amino acid sequence selected from the group 
consisting of: 

(a) the amino acid sequence of SEQ ID NO:18; 

(b) the amino acid sequence of SEQ ID NO:18 from amino acid 138 to 
amino acid 302; 

(c) fragments of the amino acid sequence of SEQ ID NO:18 comprising 
eight consecutive amino acids of SEQ ID NO:18; and 

(d) the amino acid sequence encoded by the cDNA insert of clone 
ey29_8 deposited under accession number ATCC 98444; 

the protein being substantially free from other mammalian proteins. 

35. An isolated gene corresponding to the cDNA sequence of SEQ ID NO:17. 

121 



BNSCXXID: <WO . . 98556 14A2 1 > 



wo 98/55614 

PCT/US98/11210 



36. An isolated polynucleotide selected from the group consisting of: 

(a) a polynucleotide comprising the nucleotide sequence of SEQ ID 

NO:19; 

(b) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:l 9 from nucleotide 2588 to nucleotide 3439; 

(c) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:19 from nucleotide 3005 to nucleotide 3502; 

(d) a polynucleotide comprising the nucleotide sequence of the full- 
length protein coding sequence of clone gmll4_10 deposited under accession 
number ATCC 98444; 

(e) a polynucleotide encoding the full-length protein encoded by the 
cDNA insert of clone gmlM.lO deposited under accession number ATCC 98444; 

(f) a polynucleotide comprising the nudeottde sequence of a mature 
protein coding sequence of done gmlM.lO deposited under accession number 
ATCC 98444; 

(g) a polynucleotide encoding a mature protein encoded by the cDNA 
insert of clone gmll4_10 deposited under accession number ATCC 98444; 

(h) a polynudeotide encoding a protein comprising the amino add 
sequence of SEQ ID NO:20; 

(I) a polynudeotide encoding a protein comprising a fragment of the 
amino add sequence of SEQ ID NO:20 having biological activity, the fragment 
comprising eight consecutive amino acids of SEQ ID NO:20; 

(j) a polynudeotide which is an allelic variant of a polynudeotide of 
(a)-(g) above; 

(k) a polynucleotide which encodes a species homologue of the protein 
of (h) or (i) above; and 

(1) a polynucleoHde that hybridizes under stringent conditions to any 
one of the polynucleotides specified in (a)-(i). 

37. A protein comprising an amino acid sequence selected from the group 
consisting of: 

(a) the amino acid sequence of SEQ ID NO:20; 

(b) the amino add sequence of SEQ ID NO:2p from amino add 145 to 
amino acid 284; 
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(c) 



fragments of the amino acid sequence of SEQ ID NO:20 comprising 



eight consecutive amino acids of SEQ ID NO:20; and 

(d) the amino acid sequence encoded by the cDNA insert of clone 
gmll4_10 deposited under accession number ATCC 98444; 
the protein being substantially free from other mammalian proteins. 

38. An isolated gene corresponding to the cDNA sequence of SEQ ID NO:19. 
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